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PREFACE. 



Arithvbtio embraces the sdence of numbers, together with all thb 
rules which are employed in applying the principles of this science 
to practical purposes. It is the foundation of the exact and mixed 
sciences, and the first subject, in a well-arranged course of instruc- 
tion, to which the reasoning powers of the mind are directed. Because 
of its great practical uses and applications, it has become the guide 
and daily companion of. the mechanic and man of business. Hence, 
a full and accurate knowledge of Arithmetic is one of the most im- 
portant elements of a liberal or practical education. 

Soon after the publication, in 1848, of the last edition of my School 
Arithmetic, it occurred to me that the interests of education might be 
promoted by preparing a full analysis of the science of mathematics* 
and explaining in connection the most improved methods of teaching. 
The results of that undertaking were given to the public under the. 
title of Logic and Utility of Mathematics, with the best methods of in- 
struction explained and illustrated." The reception of that work by 
teachers, and by the public generally, is a strong proof of the deep interest 
which is felt in any effort, however humble, which may be made to 
Hkiprove our systems of public instruction. 

In that work a few general principles are laid down to which it is 
supposed all the operations in numbers may be referred : 

1st. The unit 1 is regarded as the base of every number, and the 
consideration of it as the first step in the analysis of every question 
relating to numbers. 

2i. Every number is treated as a collection of units, or as made up 
of sets of such collections, each collection having its own base, which 
is either 1, or some number derived from 1. 

3d. The numbers expressing the relation between the different units^ 
of a number are called the scale ; and the employment of this ten& 
enables us to generalize the laws which regulate the formation of 
flumbers. 

4/A. By employing the term fractional um7«/' tne same principles 
are made applicable to fractional numbcia \ fot, ^ li^Mvoiv^ \s«s&> 
4»J1mctumM ofiiactwDaJ units, these amis b&.'vmf^ 



PRKFAOJE. 



In the preparation of the work, two objects haye been kept oo» 
ttantly in yiew : 
Ist, To make it edacational ; and, 
2d. To make it practical 

To attain these ends, the following plan has been adcpted : 

1. To introduce every new idea to the mind of the pupil by a sim- 
ple question, and then to express that idea in general terms under the 
from of a definition, 

2. When a sufficient number of ideas are thus fixed in the mind, 
they are combined to form the basis of an analysis ; so that all the 
principles are developed by analysis in their proper order. 

8. An entire system of Mental Arithmetic has been carried forward 
with the text, by means of a series of connected questions placed al 
the bottom of each page ; and if these, or their equivalents, are care- 
fully put by the teacher, the pupil will understand the reasoning in 
eveiy process, and at the same time cultivate the powers of analysis 
and abstraction. 

4. The work has been divided into sections, each eontaining a num- 
ber of connected principles ; and these sections constitute a series of 
dependent propositions that make up the Mitire system of principlea 
and rules which the work developsi 

Grciit pains have been taken to make the work feaohoal in its 
general character, by explaining and illustrating the various applica- 
t. 9ns of Arithmetic in the transactions of business, and by connecting 
as closely as possible, every principle or rule, with all the applications 
which belong to it. 

I have great pleasure in acknowledging my obligations to many 
ficachers who have favored me with valuable suggestions in regard to 
^e definitions, rules, and methods of illustration, in the previous edi- 
tions. I hope they will find the present work free from the defects 
they hav« so kindly pointed out 
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ARITHMETIC 



DEFINITIONS. 
Vl. A SROLB THma is called one or a unU. 

2. A NUMBER is a unit, or a coUectioR of nnitg. The miit 
is called the base of the collection. The primary base oi 
eirery numher is the unit one. 

3. Each of the words, or terms, one, twOy three^ four, &c., 
denotes how maiy things are taken. These terms are gene- 
rally called numbers; though, in fact, they are but the 
names of numbers. 

4. The term, one, has no reference to the kind of thing to 
which it is applied : and is called an abstract unit. 

6. The term, one foot^ refers to a single foot, and is called 

a concrete or denominate unit 

6. An abstract number is one whose unit is abstract : thus, 
three, four, six, &c., are abstract numbers. 

7. A concrete or denominate number, is one whose unit is 
concrete or denominate: thus, three feet, four dollars, five 
pounds, are denominate numbers. 

1. What is a single thing called 1 

2. What IB a number 1 What is the unit called 1 What is the 
primary base of every number 1 

3. What does each of the words, tnUj two, three, denote 1 What are 
Uicsc words generally called 1 What are they, in fact 1 

4. Has the term one any reference to the thin^ to which it may be 
applied ? What is it called 1 

6. What does the term, one foot, refer to 1 What is it called 1 

6. What is an abstract number 1 Give examples of abstract nmur 
bers. 

7. What if a concrete or denominate nombeil 6iv« examples of 
dtDominatc DuniboM. 
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DiiFlKITlONS. 



8. A Simple number is a single collection of units, whethe? 

abstract or denominate. 

9. ftuANTiTY is anything which can be measured by a unit 

10. Science treats of the properties and relations of things t 
Kkt is the practical application of tho principles of Science. ^ 

1 1 . Arithmetic treats of numbers. It is a science when 
it makes known the properties and relations of numbers ; and 
an art, when it applies principles of science to practical pur- 
poses. 

12. A Proposition is something to be done, or denunutraied^ 

13. An Analysis is an examination of the separate paxts 
of a proposition. 

14. An Operation is the act of doing something with 
numbers. The number obtained by an operation is called a 
resultf or answer. 

16. A Rule is a direction for performing an operation, and 
may be deduced either from an analysis or a demonstration. 

16. There are five fundamental operations of Arithmetic : 
Notation and Numeration, Addition, Subtraction, Multiplica- 
tion and Division. 

EXPRESSING NUMBERS. 

17. There are three methods of expressing numbers : 

^st. By words, or common language ; 
2d. By capital letters, called the Roman method ; 
3d. By figures, called the Arabic method. 



8. What is a simple number 1 

9. What is quantity 1 

10. Of what does Science treat 1 What is Art 1 

1 1. Of what does Arithmetic treat 1 When in it a science 1 Mlieo 
an arti 

12 What is a Proposition 1 

13. What is an Analysis 1 

14. What is an Operation 1 'What is the number obtained called ? 

15. What is a Rule 1 How may it be deduced 1 

16. How many fundamental rules are thdre 1 What are thevl 

17. How many methods are there of expressing numbers 1 What 
•ft they 1 - 



NOTATIOH. 



11 



BY WORDS. 



18. A single thing is called - - • • . One. 

One and one more - • • • Two 

Two and one more - Three. 

Three and one more - Four, 

• Four and one more - - Five, 

Five and one more - Six. 

Six and one more - Seven, 

Seven and one more - Eight, 

Eight and one more • Nine. 

Nine and one more - Ten, 



Each of the words, one, two, three, four, jive, six, &c., 
denotes how many things are taken in the collection. 

NOTATION. 

19. Notation is the method of expressing numhers either 
by letters or figures. The method by letters, is called Roman 
Notation ; the method by figures is called Arabic Notation, 

ROMAN NOTATION. 

20. In the Roman Notation, seven capital letters are used, 
viz : I, stands for one; V, for Jive; X, for ten; Lj-for fifty ; 
C, for one hundred ; D, for five hundred; and M, for om 
thousand. All other numbers are expressed by combining 
the letters according to the following 



ROMAN TABLE. 



I. - . 


- One. 


LXX. - - 


Seventy. 


II. - - 


- Two. 


LXXX. - 


Eighty. 


III.- - 


- Three. 


XC. - - 


Ninety. 


IV.. . 


- Four. 


C. . - - 


One hundred. 


V. - . 


- Five. 


cc. - - 


Two hundred. 


VL . - 


- Six. 


ccc. - - 


Three hundred. 


VII. - 


- Seven. 


cccc - 


Four hundred. 


VIII. - 


- Eight. 


D. - - - 


Five hundred. 


IX.- - 


- Nine. 


DC. - - 


Six hundred. 


X. - - 


- Ten. 


DCC. - - 


Seven hundred. 


XX. - 


- Twenty. 


DCCC. - 


Eight hundred. 


XXX . 


- Thirty. 


DCCCC. - 


Nine hundred. 


XL. • 


- Forty. 


M. - - - 


One thousand. 


L. - - 


- Fifty. 


MD. - 


Fifteen hundred 


LX. . 


Sixty. 


MM. • • 
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NOTATION. 



NoTic. — The principles of this Notation are these . 

1. Every time a letter is repeated, the number which it denotei 
is also repeated. 

2. If a letter denoting a less number is written on the right o( 
one denoting a greater^ their sum will be the number expressed. 

3. If a letter denoting a less number is written on the left of 
one denoting a greater, their difference will be the number ex- 
pressed. 

EXAMPLES m ROMAN NOTATION. 

Express the following numbers by letters : 

1. Eleven. 

2. Fifteen. 

3. Nineteen. 

4. Twenty-nine. 

5. Thirty-five. 

6. Forty-seven. 

7. Ninety-nine. 

8. One hundred and sixty. 

9. Four hundred and forty-one. 

10. Five hundred and sixty-nine. 

11. One thousand one hundred and six. 

12. Two thousand and twenty-five. 

13. Six hundred and ninety-nine. 

14. One thousand nine hundred and twenty-five, 

15. Two thousand six hundred and eighty. 

16. Four thousand nine hundred and sixty-five. 

17. Two thousand seven hundred and ninety-one. 

18. One thousand nine hundred and sixteen. 

19. Two thousand six himdred and forty-one. 

20. One thousand three hundred and forty-two. 

19. What is Notation 1 What is the method by letters called 1 . Whal 
is the method by figures called 1 

20. How many letters are used in the Roman notation 1 Which are 
theyl What does each stand fori 

Note. — What takes place when a letter is repeated? If a letter de- 
Doting a less number be placed on the right of one denoting a greater, 
how are they read 1 If the letter denoting the less number be written 
on the left, now are they read ^ 

21. What is Arabic Notation 1 How many figures are uped 1 What 
Jo they form 1 Name the figures. How many things does 1 express ? 
How many things does 2 express 1 How many units in 3 1 In 4 1 In 

^/ f/j 9 1 hi g ? What does express % What are the other fiffoni 



13 



ARABIC NOTATION. 

21. Arabic Notation is the method of expressing numben 
by figures. Ten figures are used, and they foim the alphctbet 
of tJie Aralnc NotcUion, 

They are, called zero, cipher, or Naught, 



1 

' 2 
3 
4 
5 
6 
7 
8 
9 

1 expresses a single thing, or 

2 - two things 

3 - three things 

4 - four things 

5 - five things 

6 - six things 

7 * seven things 

8 - eight things 
9 . - nine things 



One. 
Two. 
Three. 
Four. 
Five. 
Six. 
Seven. 
Eight. 
Nine. 

the unit of a number. 

or two units, 
or three units, 
or four units, 
or five imits. 
or six units, 
or seven units, 
or eight units 
or nine units. 



The cipher, 0, is used to denote the absence of a thing: 
Thus, to express that there are no apples in a basket, we 
write, the number of apples is 0. The nine other figures are 
called significant figures^ or Digits, 

22. We have no single figure for the number ten. We 
therefore combine the figures already known. This we do by 
writmg on the right hand of 1, thus : 
10, which is read ten. 

Tliis 10 is e^ual to ten of the units expressed by 1. It is, 
however, but a single ten^ and may be regarded as a unity 
the value of which is ten times as great as the unit 1. It is 
called a unit of the second order. 



22. Have we a separate character for ten 1 How do we express ten ? 
Tu now many units 1 is ten equal 1 May we con&vdet \X «. nx^^^ \>3d^\ 
Of what oriier? 
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NUTATION. 



23. When two figures are written by the ade of each other, 
t}ie one on the right is in the pUice of unitSt and the other in 
the j^ace of tens, or of units oj tJie second order, Each unit 
of the secofid oi'der is equal to ten units of the first order. 

When units simply are named, units of the first order ar$ 
always meant. 
Two tens, or two units of the second order, are wntten 20 
Three tens, or three units of the second order, are written 30 
F«ur tens, or four units of the second order, are written 40 
Five tens, or five units of the second order, are written 50 
Six tens, or six units of the second order, are written 60 
Seven tens, or seven units of the second order, are written fO 
Eight tens or eight units of the second order, are written 80 
Nine tens, or nine units of the second order, are written 90 

These figures are read, twenty, thirty, forty, fifly, sixty, 
seventy, eighty, ninety. 

The intermediate numbers between 10 and 20, between 20 
and 30, &c., may be readily expressed by considering their 
tens and units. For example, the number twelve is made 
up of one ten and two units. It must therefore be written 
by setting 1 in the place of tens, and 2 in the place of units : 



thus, - - - - - - 12 

Eighteen has 1 ten and 8 units, and is written - - 18 

Twenty-five has 2 tens and 5 units, and is written- - *25 

Thirty-seven has 3 tens and 7 units, and is written - 37 

Fifly-four has 5 tens and 4 units, and is written - - 54 



Hence, any number greater than nine, and less than one 
hundred, may be expressed by two figures. 

24. In order to express ten units of the second order ^ or 
one himdred, we form a new combination. 

It is done thus, - - - 100 

by writing two cipheiss on the right of 1. This number ia 
read, one hundred. 



23. WTien two figures are written by the side of each other, what ia 
the place on the right called 1 The place on the left 1 When units 
simply are named, what units are meant 1 How many units of the 
second order in 201 In 30 1 In 401 In 501 In 60 1 Ip 70 1 lu 
ifO ? In 90 1 Of what is the number 12 made up 1 Also 18, 25, 37, 
^ / What tiumlferu may be expressed \)y Ivio ?\|^\vre«i\ 



NOTATIOM. 



16 



Now this one hundred expresses 10 units of the sectrnd 
mrder, or 100 units of the first jorder. The one hundred is but 
an individiud hundred, and, in this light, may be regarded 
as a unit of the third order. 

We can now express any number less than one thousand. 

For example, in the number three hundred and 
peventy-five, there are 5 units, 7 tens, and 3 hundreds, g « 2 
Write, therefore, 5 units of the first order, 7 unite of the J | g 
Becond order, and 3 of the third ; and read from the 3 7 5 
right, units^ tens^ hundreds. 

In the number eight hundred and ninety-nine, there ■ ^ • 
are 9 units of the first order, 9 of the second, and 8 of § g '| 
the third ; and is read, units^ tens, hundreds. ^99 

In the number four hundred and six, there are 6 units g « 2 
of the first order, of the second, and 4 of the third. ^ J | 

The right hand figure always expresses units ^ ^ ^ 
of the first order; the second, units of the second order; and 
the third, units of the third order. 

26. To express ten units of 4he third order, or one thoui- 
and, wc ibrm a new combination by writing three ciphers on 
the right of 1 ; thus, - - - 1000 

Now, this is but one single thousand, and may be regarded 
as a dnit of the fourth order. 

Thus, we may form as many orders of units as we please : 
a single unit of the first order is expressed by 1, 
a unit of the second order by 1 and ; thus, 10, 
a unit of the third order by 1 and two O's ; 100, 
a unit of the fourth order by 1 and three O's ; - 1000, 
a unit of the fifth order by 1 and four O's ; 10000 ; 

and so on, for units of higher orders : 



24. Row do jo\x write one hundred 1 To how many units of the 
second order is it equal 1 To how many of the first order \ May it be 
eonsidcred a single unit 1 Of what order is it 1 How many units of 
the third order in 2001 In 3001 In 4001 In 5001 In 6001 Of 
what 13 the number 375 composed 1 The number 899 1 The number 
406 1 What numbers may be expressed by three figures ! What 
ordei of units will each figur express 1 
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NOTATlOl*. 



26. Therefore, 

1st. 77ie same figure expresses different units aeeording to 
the place which it occupies : 

2 J. Units of the first order occupy the plaee^ on the right / 
units of itie second order ^ the second place ; units of the third 
rder, the third place ; and so on for places still to the left : 

3(1. Ten units of the first order make one of the second; 
ten of the second, one of the third; ten of the third, one of the 
fourth ; and so on for the higher orders : 

4th. When figures are written by the side of each other, 
ten units in any one place make one unit of the place next 
to the left. 

EXAMPLES IN WRITINO THE ORDERS OF UNITS. 

1. Write 3 tens. 

2. Write 8 units of the second order. 

3. Write 9 units of the first order. 

4. Write 4 units of the first order, 5 of the second, 6 of the 
third, and 8 of the fourth. 

5. Write 9 units of the fifth order, none of the fourth, 8 of 
the third, 7 of the second, and 6 of the first. Ans, 90876. 

6. Write one unit of the sixth order, 5 of the fiftJi, 4 of the 
fourth, 9 of the third, 7 of the second, and of the first 

Ans. 

7. Write 4 units of the eleventh order. 

8. Write forty units of the second order. 

9. Write 60 units of the third order, with four of the 2d, 
and 5 of the first. 

10. Write 6 units of the 4th order, with 8 of the 3d, 
4 of the 1st. 



85. To what are ten units of the third order equal 1 How do you 
write it 1 How is a single unit of the first order written 1 How do 
you write a unit of the second order 1 One of the third 1 One of the 
fourth! One of the fifth 1 

26. On what does the unit of a figure depend 1 What is the unit of 
the first place on the right 1 What is the unit of the second place ! 
What is the unit of the third place 1 Of the fourth 1 Of the fiRh '< 
Sixth 1 How many units of the first order make one of the second ? 
How many of the second one of the third V How. many of the third on^ 
of the fourth, Ac. When figures are written by the side of each other, 
how many units of any place make one unit of the place next to the 
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. 11. Write 9 units of the 5th order, of the 4th, 8 of the 
Sd, 1 of the 2d, and 3 of the 1st 

12. Write 7 units of the 6th order, 8 of the 5th, of the 
4th, 5 of the 3d, 7 of the 2d, and 1 of the 11th. 

13. Write 9 units of the 7th order, of the 6th, 2 of the 
6th, 3 of the 4th, 9 of the 3d, 2 of the 2d, and 9 of the 1st. 

14. Write 8 units of the 8th order, 6 of the 7th, 9 of the 
Cth, 8 of the 6th, 1 of the 4th, of the 3d, 2 of the 2d, and 
8 of the Ist 

15. Write 1 unit of the 9th order, 6 of the 8th, 9 of the 
7th, 7 of the 6th, 6 of the 5th, 5 of the 4th, 4 of the 3d, 3 of 
the 2d, and 2 of the Ist 

16. Write 8 units of llie 10th order, of the 9th, of the 
8th, of the 7th, 9 of the 6th, 8 of the 5th, of the 4th, 3 
of the 3d, 2 of the 2d, and of the Ist. 

17. Write 7 units of the ninth order, with 6 of the 7th, 9 
oi the third, 8 of the 2d, and 9 of the Ist. 

18. Write 6 units of 8th order, with 9 of the 6th, 4 of the 
5th, 2 of the 3d, and 1 of the 1st 

. 19. Write 14 units of the 12th order, with 9 of the 10th, 
6 of the 8th, 7 of the 6th, 6 of the 5th, 5 of the 3d, and 3 
of the first. 

20. Write 13 units of the 13th order, 8 of the 12th, 7 of 
the 9th, 6 of the 8th, 9 of the 7th, 7 of the 6th, 3 of the 4th, 
aod 9 of the first 

21. Write 9 units of the 18th order, 7 of the 16th, 4 of the 
1501, 8 of the 12th, 3 of the 11th, 2 of the 10th, 1 of the 
9th, of the 8th, 6 of the 7th, 2 of the third, and 1 of the 1st 

NUMERATION. 

27. Numeration is the art of reading correctly any num- 
ber expressed hy figures or letters. 

The pupil has already heen taught to read all numhers from 
OTie to one thousand. The Numeration Tahle will teach him 
to read any numher whatever ; or, to express numbers in words. 



37. What U Numeration 1 ' What is the unit of the first period ^ 
What is the unit of the second 1 Of the third 1 Of the fourth 1 Of 
tlie fjilhl Sixth 1 Seventh 1 Eighth 1 Give (be rule fur leadia^ 
ouiubcre. 
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NUMERATION TABLE. 



6th Period. 5th Period. 
Quadrillioiu. TriUioni. 



4th Period. 
Billioni. 



3d Period. 2d Pericd. Ut Pteiod. 
Million!. Thounadi. Uiiitv. 




«, 

5 7, 
» 2 0, 

















4 3, 








5 4 8, 






6, 


2 4 5, 






7 2, 


5 4 9, 






8 9 4, 


6 2, 






6*4 1, 


0, 




8 4, 


9 12, 


8 7 6, 


9 


1 2, 


7 6 1, 


2 5 7, 


4 


7, 


2 1 2, 


9 3 6, 


a 


8 9, 


6 7 8, 


5 4 1, 


3 


2 3, 


8 4 2, 


7 6 8, 



8 2, 

1 2 3, 
0, 

2 1 0, 

0, 

2 8 9, 

1 3 6, 
4 3, 
9 7, 
4 19, 

3 2 7, 
8 7 6, 

2 9 7, 

3 1 9, 



8 8 
5 6 



Notes. — 1. Numbers expressed by more than three figures are 
written and read by periods, as shown in the above table. 

2. Each period always contains three figures, except the last 
which may contain either one, two, or three figures. 

3. The unit of the first, or right-hand period, is 1 ; of the seoood 
period, 1 thousand; of the 3d, 1 million; of the fourth, 1 bil- 
lion ] and so, for periods, still to the left. 

4. To quadrillions succeed quintillions, sextillions, septillioiu 
octillionS) &c. 

5. The pupil should be required to commit, thoroughly, thj 
names of the periods, so as to repeat them in their regular ordei 
from left to riglU, as well as ftoin rigiit to left. 
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BUL£ FOR READING NUMBERS. 

L Divide the number into 'periods of three figures en^\ 
{kgiiininff at the right hand, 

II. Name the order of each figure^ beginning at the right 

UL Then, beginning at the left hand, read each period as 
if it stood alone, naming its unit. 



EXAMPLES IN READING NUMBERS. 

28. Let the pupil point off and read the followmg numbers 
—then write them in words. 



1. 


67 


7. 


6124076 


13. 804321049 


2. 


125 


8. 


8073405 


14. 90067236708 


3. 


6256 


9. 


26940123 


15. 870432697082 


4. 


4697 


10. 


9602316 


16. 1704291672301 


5. 


23697 


11. 


87000032 


17. 3409672103604 


6. 


412304 


12. 1987004086 


18. 49701342641714 


19. 


8760218760541 


23. 


9080620359704567 


20. 


904326170365 


24. 


9806071234560078 


21. 


30267821040291 


25. 30621890367081263 


22. 


907620380467026 


26. 350673123051672607 



Note. — Let each of the above examples, after being written on 
the black board, be analyzed as a class exercise ; thus : 

Ex, 1. How many tens in 67 ? How many units over ? 

2. In 125, how many hundreds in the hundreds place ? How 
many tens in the tens place? How many units in the units 
place ? How many tens in the number ? 

3. In 6256, how many thousands in the thousands place ? How 
many hundreds in the hundreds place ? How many tens in the 
ftens place ? How many units in the units place ? 

4. How many thousands in the number 4697 ? How many 
hundreds? How many tens ? How many units ? 

5. How many thousands in the number 23697 ? How many 
hundreds ? How many fciis ? How many units ? 

6. How many hundreds of thousands in 412304? How many 
ten thousands ? How many thousands ? How many hundreds ? 
How many tens ? How many imits ? 



t8. Name the uuitB of each order in example 91 lu 10 I In IC* 
U *M 1 Uive the rule for writing iiuiubcrf. 
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' AD'DITION. 

30. 1- Joi£N has two apples and Charles has three : ho\p 
many have both 1 

Analysis. — If John^s apples be placed with Charles', there wil 
bo five apples. 

The operation of finding how many apples both have is called 

Addition, 

ADDITION TABLE. 



2 and 
2 and 
2 and 
2 and 
2 and 
2 and' 
2 and 
2 and 
2 and 
2 and 
2 and 



are 

1 are 

2 are 
.3 are 
4 are 
6 arc 

6 are 

7 are 

8 are 10 

9 are 11 
10 are 12 



3 and 

3 and 
3 and 
3 and 
3 and 
3 and 
3 and 
3 and 
3 and 
3 and 
3 and 



are 

1 are 

2 are 

3 are 

4 are 
6 are 

6 are 

7 are 10 

8 are 1 1 

9 are 12 
10 are 13 



4 and 
4 and 

4 and 
4 and 
4 and 
4 and 
4 and 
4 and 
4 and 
4 and 
4 and 



are 

1 are 

2 are 

3 are 

4 are 

5 are 

6 are 10 

7 are 11 

8 are 12 

9 are 13 
10 are 14 



5 and 
5 and 

5 and 

6 and 
6 and 
5 and 
5 and 
5 and 
5 and 
5 and 



5 and 10 



are 6 
are 6 
are 7 
are 8 
are 9 
are 10 
are H 
are 12 
are 13 
are 14 
are 15 



6 and 
6 and 
6 and 
6 and 
6 and 
6 and 
6 and 
6 and 
6 and 
6 and 
6 and 



Oare 6 

1 are 7 

2 are 8 

3 are 9 

4 are 10 
6 are 11 

6 are 12 

7 are 13 

8 are 14 

9 are 16 
10 are 16 



7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 
7 and 



Oare 7 
1 are 8 
2are 9 

3 are 10 

4 are 11 

5 are 12 

6 are 13 

7 are 14 

8 are 15 

9 are 16 
10 are 17 



8 and 
8 and 
8 and 
8 and 
8 and 
8 and 
8 and 
8 and 
8 and 
8 and 
8 and 



Oare 8 

1 are 9 

2 are 10 

3 are 11 

4 are 12 
6 are 13 

6 are 14 

7 are 15 

8 are 16 

9 are 17 
10 are 18 



9 and 
9 and 
9 ind 
9 and 
9 and 
9 and 
9 and 
9 and 
9 and 
9 and 
9 and 



Oare 9 

1 are 10 

2 are 11 

3 are 12 

4 are 13 

5 are 14 

6 are 15 

7 are 16 

8 are 17 

9 are 18 
10 are 19 



2. James has 5 marbles and William 7 : how many have 
both? . 

3. Mary has 6 pins and Jane 9 : how many have botli ? 

4. How many are 4 and 5 and 3 ? 

5. How many are 6 and 4 and 9 ? 

6. Howmany are 3 and 7 ? 4 and 6 ? 2 and 81 6 and 6? 
9 and n 10 and 0? and 10 ? 

7. How many are G and 3 and 9 1 How many are 18 and 
2 J 18 and 3? 16 and 5 ? 
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8. James had 9 cents and Henry gave him eight more ! 
how many had he in all ? 

PRINCIPLES AND EXAMPLES. 

31. James has 3 apples and John 4 : how many have 
both i Seven is called the sum of the numbers 3 and 4. 

The BUM of two or more numbers is a number which con 
tains as mjany units as all the numbers taken together. 

Addition is the operation of finding the sum of two or mote 
numbers, 

OF THE signs. 

82. The sign + is called plus, which signifies more. 
When placed between two numbers it denotes that they are 
to be added together. 

The sign = is called the signi)f equality. When placed 
between two numbers it denotes that they are equal, 
that is, that they contain the same number of units. Thus 
3 + 2 = 5. 

24-3= hov many ? 
1+2+4= how many? 
2+3+5+1= how many? 
6+7+2+3= how many? 
1+6+7+2+3= how many? 
1+2+3+4+5+6+7+8+9= how many! 

1. James has 14 cents, and John gives him 21 : how many 
will he then have ? 

OPERATION 

14 

Analysis. — ^Having written the numbers, as at the 21 
tight of the page, draw a line beneath them. 35 cents 

The first number contains four units and 1 ten, the second ] 
unit and two tens. We write the units in one colunm and the 
tens in tlie colunm of tens. 

31. Whst is the gum of two or more numbers 1 Wh^t is addition t 

32. What is the sign of addition 1 What is it called 1 What does 
ft signify 1 Express the sign of equality 1 W^hen placed between two 
Dumbers what dues it show 1 When is a number ec^ual to the sum 
of other numbers 1 f Jive an exainpfe 1 
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hundreds. Add the column of hundreds .and mite down the 
sum, and the entire sum is 1535. 

2. When the sum, in any column, exceeds 9, it produces one or 
more units of a higher order, which belongs to the next column at 
the left. In that case, write down the excess over exact tens, and 
add to the next column as many units of its own order, as thera 
]BV'ere tens in the sum. 

This is called carrying to the next column. The number to 
be carried, should not, in practice, be written under the 
column at the left, but added mentally. 

Hence, to find tlie sum of two or more numbers, we have 
the following 

RULE. 

1. Write the numbers to he added, so thai units of the same 
order shall stand in the same column, 

XL Add the cdvmn of units. Set down the units of 
the sum and carry the tens to the next column, 

IIL Add the colvmn of tens. Set down the tens of the 
sum and carry the hundreds to the next column ; and so on, 
till all the columns are added, and set do^im the entire surp, of 
the last column. 

PROOF. 

34. The proof of any operation, in Addition, consists in 
showing that the result or answer contains as many units aa 
there are in all the numbers added, and no more. There are 
two methods of proof, for beginners.* 

I. Begin at the top of the units column and add all the 
columns doumwards, carryitig from one column to the other^ 
as wlien the columns were added upwards. If the two 
results agree the work is supposed to he right. For, it is 
not likely that the same mistake will have heen made in both 
additions. * 

II. Draw a line under tJie upper number. Add the lower 
numbers together, and then add their sum to the upper numhetm 

* Note. — If the teacher prefers the method of proof by casting 
out the 9'8, that method, for the four ground rules, will be found 
in tlie University Arithmetic. 



S4. What does the proof consist of in addition 1 How many methods 
of proof ar^ tluffe f Give the two methods, 
r NoTM.^ExpUui iho pnxM^P of addition \rs loa^^ ^« t^casM. 
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V the last sum is the same as the sum totals first fowid^ the 
yfork may be regarded as right. 

EXAMFLE8. 

1. "What is the Bum of the numberg 375, opeuatioji 



6321, and 598? 375 

The small figure placed under the 4, ahows how 6321 

many are to be carried from the units* column, and 598 

the small figure under the 9, how many are to be 729T 

carried fiom the tens' column, . u 
Also, in the examples below, the small figure un- 



der each colunm, shows how many are to be carried to the next 
column at the left. Beginners should set down the numbers to be 
earried, as in the examples. 



(2.) (3.) (4.) 

96972 9841672 81325 

3741 793159 6784 

9299 _^B88923 2130 

Am, 110012 Am. TT523754 Am, 90239 

3221 321111 1110 



(5) 


(6.) 


(7.) 


(8.) 


4096 


9976 


9875 


67954 


3271 


8757 


9988 


98765 


4722 


8168 


8774 


37214 


(9.) 


(10.) 


(11.) 


(12.) 


6412 


90467 


87032 


432046 


1091 


' 10418 


64108 


210491 


6741 


91467 


74981 


809765 


9028 


41290 . 


21360 


542137 


(13.) 


(14.) 


(15.) 


(16.) 


21467 


89479 


74167 


9947621 


80491 


75416 


21094 


704126 


67421 


7647 


2947 


81267 


4304 


214 


674 


9241 


2191 


19 
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34578 ^ 


22345^ 


23456% 


3750 


67890 


78901 


87 


8752 


23456 


328 






17 


350 


23456 ^ 


327 


78 


78901 


Kiim 39087 


Sum 99755 


Sum 3070*71 1 


4509 


77410 

J 




Proof 39087 


Proof 99755 


Proof 307071 


(20.) 


(21.) 


(22.) 


672981043 


91278976 


8416785413 


6712645d 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


736"'985 


109126 


31309 


654321 


84172 


4871 


37853 


72120 


978 


2685 



READINa. 

The pupil should be early taught to omit the intermediate 
words in the addition of coltimns of figures. Thus, in exam- 
ple 22, instead of saying 5 and 3 are eight and 1 are nine, he 
should say eight, nine, fourteen, seventeen, twenty. Then, in the 
column of tens, ten, fifteen, seventeen, twenty-five, twenty-six, 
thirty-two, thirty-three. This is called reading the columns. 
Let the pupils be' often practised in it, both separately, and in 
concert in classes. 

23. Add 8635, 2194, 7421, 5063, 2196, and 1245 toge- 
ther. 

24. Adil 246034, 298765, 47321, 58653, 64218, 5376, 
9821 and 340 together. 

25. Add 27104, 32547, 10758, 6256, 704321, 730491, 
2787316, and 2749104 together. 

26. Add 1, 37, 39504, 6890312, 18757421, and 265 togo- 
ther. ' 

27. What is the sum of the following numbers, viz : 
ideveinty-five ; one thousand and ninety-five ; six thousand 

£fur'bimdrei tad thirty-live ; two \im<\i^ ^V]-«^vcn 
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tihonsand ; one thousand four hundred and fifty-five ; twenty- 
seven millions and eighteen ; two hundred and seventy mil- 
lions and twenty-seven thousand ? 

28. mat is the sum of 372856, 404932, 2704793, 
9078961, 304165, 207708, 41274, 375, 271, 34, and 6? 

29. What is the sum of 4073678, 4084162, 3714567, 
27413121, 27049, 87419, 27413, 604, 37, and 9 ? 

30. What is the sum of 36704321, 2947603, 999987, 76 
47213694, 21612090, 8746, 31210496, and 3021 ? 

31. Add together fifty-eight hillions, nine hundred and 
eighty- two millions, four hundred and eighty-seven thousands, 
sfx hundred and fifty-four ; seven hundred and forty billions, 
three hundred and fifty millions, five hundred and forty 
thousands, seven hundred and siity ; four hundred and 
twenty-five billions, seven hundred and three millions, foiii 
hundred and two thousands, six hundred and three ; thirty- 
four bilHons, twenty millions, forty thousands and twenty ; 
five hundred and sixty billions, eight hundred millions, seven 
hundred thousands and five hundred: 



(32.) 



(33.) 



(34.) 



87406 
89507 
41299 
47208 
71615 
72428 
97206 
41278 
28907 
§25412 
g 27049 
28416 
72204 
70412 
27426 
62081 
816J7 
87489 
21642 
24072 



92674 
27049 
28372 
37041 
49741 
57214 
59261 
41219 
57267 
§40216 
§87614 
92742 
87046 
90212 
17618 
140261 
57274 
21859 
4267U 
51R14 



25043 
^ 97069 
81216 
75850 
90417 
19216 
20428 
60594 
72859 
5 43706 
g 21441 
87604 
71215 
18972 
27042 
59876 



54301 



so 
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APPLICATIONS. 

35. In all the applications of arithmetic, the numhers ad- 
ded Ipjether must have the same unit. 

In th*3 question, How many head of live stock in a field, 
there being 6 cows, 2 oxen, 3 steers, and 15 sheep, the unit 
is 1 head of live stock. And the same principle is applicable 
to all similar questions. 

QUESTIONS FOR PRACTICE. 

1. How many days are there in the twelve calendar 
months? January has 31, February 28, March 31, April 
80, May 31, June 30, July 31, August 31, September 30, 
October 31, November 30, and December 31. 

A71S, 

2. What is the total weight of seven casks of merchandise ; 
No. 1, weighing 960 poimds. No. 2, 725 pounds, No. 3 
830 pounds. No. 4, 798 pounds. No. 5, 698 pounds, No. 6, 
669 pounds. No. 7, 987 pounds ? 

3. At the Custom House, on the first day of June, there 
were entered 1800 yards of linen ; on the 10th, 2500 yards; 
on the ■25th, 600 yards ; on the day following, 7500 yards ; 
•and the last three days of the month, 1325 yards each day : 

what was the whole amount entered during the month ? 

Arts, 

4. A farmer has his live-stock distributed in the following 
manner : in pasture No. 1, there are 5 horses, 14 cows, 8 
oxen, and 6 colts ; in pasture No. 2, 3 horses, 4 colts, 6 cows, 
20 calves, and 12 head of young cattle ; in pasture No. 3, 
320 sheep, 16 calves, two colts, and 5 head of young cattle. 
How much live-stock had he of each kind, and how many 
head had he altogether \ 

Ans, horseSf cowSy oxeriy colts, calves^ 
head of young cattle^ and sheep. 
Total live-stock, head, 
6. What is the interval of time between an event which 
happened 125 years ago, and one that will happen 267 years 
heu3e ? 

6. There are 60 seconds in a minute, 3600 in an hour, 



S3. What principles govern all the addilVoivfi m A.tiihmetic 1 What 
10 the uiiit ill iliQ r^ucfiUnu Hi»w mau'y head of c^XWc vi\ a vtwX\x\%\ 
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86400 in a day» 604800 in a week, 2419200 in a raontb, 
and 315^7600 in a year : how many seconds in the tim6 
named above ? 

7. Suppose a merchant to buy the following parcels of 
cloth: 3912 yards, 1856, 2011, 4540, 937, 6338, 3603, 
1586, 2044, 2951, 4228, 1345, 1011, 6138, 960, 607, 5150 
13886, 617, 7513, 4079, 743, 612, 2519, 1238, and 2Ai5 
jrards : how many yards in all ? 

8. What is the sum of two millions bushels of com, five 
hundred and thirty-one thousand bushels, one hundred and 
twenty bushels, fourteen thousand bushels, thirty thousand 
and twenty-four bushels, five hundred and sixty bushels, and 
seven hundred and two bushels ? 

9. The mail route from Albany to New York is 144 miles, 
from New York to Philadelphia 90 miles, from Philadelphia 
to Baltimore 98 miles, and from Baltimore to Washington 
City 38 miles : what is the distance from Albany to Washing* 
ton? 

10. A man dying leaves to his only daughter nine hundred 
and ninety-nine dollars, and to each of three sons two hundred 
dollars more than he left the daughter. What was each son's 
portion, and what the amoimt of the whole estate ? 

M j Each son's part dollars, 
jms. I ^j^^j^ ^g^^,^ dollars. 

11. The number of acres of the public lands sold in 1834 
was 4658218 ; in 1835, 12564478 ; in 1836, 25167833. The 
number sold in 1840 was 2236889; in 1841, 1164796; in 
1842, 1 1 29217. How many acres were sold in the first three, 
and how many in the last three years ? 

I last " 

12. What was the population of the British provinces in 
North America in 1834, the population of Lowei Canada 

- being stated at 549005, of Upper Canada 336461, of New 
Brunswick 152156, of Nova Scotia and Cape Breton 142548, 
of Prince Edward's Island 32292, of Newfoundland 75000 ? 

Ans, 

13. By the census of 1850, the ^ population of the ten 
largest cities was as follows : New York 51 5547 ; Philadelphia 
340045 ; Baltimore 169054 ; Boston 15.^^ 
n6376; Clncimati 115436; Biooklvw \ji=iNi» 
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PRINCIPLES AND EXAMPLES. 

87. John has 6 apples and gives 4 to Charles ; how many 

has he left ? 

The 9- is called the difference between the numbers 6 
and 4 ; and this diflcrcnce added to the less number 4, will 
give the greater number 6 : hence, 

The difference between two numbers^ is suck a number as 
addi'd to the less will give the greater. 

Subtraction is the operation of finding the difference be- 
tween ttoo numbers, 

"When the two numbers are unequal, the larger is called 
the minuend, and the less is called the subtrahend. Theit 
difierence, whether they are equal or unequal, is called the 
remainder. 



OF THE SIGNS. 



88. The sign — , is called minus, a term signifying less. 
When placed between two numbers it denotes that the one 
on the right is to be taken from the one on the lefl. 

Thus, 6—4=2, denotes that 4 is to be taken from 6. , Here, 
5 is the minuend, 4 the subtrahend, and 2 the remainder. 



12-2 = 10. 
12—3= how many? 
16—4= how many? 
11—6= how many? 
18 — 9= how many ? 
25—8= how many ? 



17—7= how many? 
16—8= how many ? 

19— 9= how many ? 

20— 4= how many? 

13— 7= how many ? 

14— 2= how many ? 



EXAMPLES. 



1. James has 27 apples, and gives 14 to John : how many 
has he left ? 



37. A\ hat is the difference between two numbers 1 WTiat is Subtrac- 
tion 1 What is the larger number called 1 What is the smaller number 
called 1 What is the diflerence called 1 In the first example, which 
number was the minuend 1 " WTiich the subtrahend 1 Which the re- 
mainder 1 

88. W^at is the sign of Subtraction 1 What is it called 1 Wha, 
does the term signify 1 When placed between two numben what doet 
it deuQte / 
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The 27 is made up 7 units and 2 tens; 27 Minuend, 
and the 14, of 4 units and 1 ten. Subtract 4 14 Subtrahend, 
anits from 7 units, and 3 units will remain; iTReAi ' der 
Eubtracl 1 ten from 2 tens and 1 ten will re- _ 
main : hence, the remainder is 13. 

2. What are the remainders in the following examples : 

(1.) (2.) (3.) (4.) 

Minuends, 874 972 999 8497 

Subtrahends, 6A2 631 361^ 7487 

Remainders, 232 1010 

3. A farmer had 378 sheep, and sold 256 : how many had 
he left ? 

We first write the number 378, and then 256 under 378 
it, so that units of the same order shall fall in the same 256 
eolumn. We then take 6 units from the 8 units, 5 tens 
from 7 tens, and 2 hundreds from 3 hundreds, leaving for 
the remainder 122. 

4. A merchant had 578 dollars in cash, and paid 475 dol 
lars for goods : how much had he left ? 

6, What are the remainders in the following examples : 

(1.) (2.) (3.) 

62843 278846 894862 

51720 167504 170641 
11123 



39. W^e see, from the above examples, 

Ist. TJiat units of the same order are ivritten in the 
same column ; and 

2d. That units of. any order are always suhcreuzted from 
units of the sarii^ order, 

40. To find the difference when any figure of the minuend 
is less than the one which stands under it. 

1. What is the difference between 843 and 562? 



39. What principles are shown by the examples 1 

40. Can you subtract a greater number from a lessi WTien the i 
figure is the least, how do you proceed t Does this change < 

ii^erence between the numbers 1 What lYien msi^ iJw^:^^ 
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EXABITLES FOR FRACTICS. 

1. Suppose John were bom in eighteen hundred and 
fifteen, and James in eighteen hundred and twenty-five: 
what is the diilerence of their ages ? 

2. A man was bom 1785 : what was his age in 1830 ? 

Ans. 

3. Suppose I lend a man 1565 dollars, and he dies, owing 
me 450 dollars : how much had he paid me ? 

Ans, 

4. In five bags are different sums of money to the amount 
in all of 1000 dollars. In the first there are 100 dollars ; in 
the seoond, 314 dollars ; in the third, 143 dollars ; and in the 
fourth, 209 dollars : how many dollars does theiifth contain 1 

Ans. 

5. America was discovered by Christopher Columbus in 
the year 1492. What number of years has since elapsed ? 

6. George Washington was born in the year 1732, and 
died in 1799 : how old was he at the time of his death? 

Ans, 

7. The declaration of independence was published, July 
4th, 1776 : how many years to July 4th, 1838 ? 

An^ 

8. In 1850 there were in the State of New York 3,097,394 
inhabitants, and in the State of Pennsylvania 2,311,786 in- 
habitants : how many more inhabitants were there in New 
York than in Pennsylvania ? Ans, 

9. The revolutionary war began in 1775 ; the late war in , 
1812 : what time elapsed between theif commencements? 

Ans. 

10. In 1850 there were in New York, which is the largest 
city in the United States, 515,547 inhabitants, and in Phila- 
delphia, the next largest city, 340,045 ; how many more 
inhabitants were there in New York than in Philadelphia? 

Ans. 

11. A man dies worth 1200 dollars : he leaves 504 to his 
daughter, and the remainder to his son : what was the son's 
portion ? 

12. Suppose a gentleman has an income of 3090 dollars • 
a-year, and pays for taxes 150 dollars, and expends besidop 253 
dz>Uaxs : how much does he save t 
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13. A meichant bought 500 barrela of flour for 3500 dol- 
lai» ; he sold 250 barrels for 2000 dollars : how many bar- 
rels remained on hand, and how much must he sell' them for, 
that he may lose nothing 1 

14 The tune of Yankee Hoodie was composed by a doctor 
of the British army to ridicule the Americans in 1755 : how 
many years to the present time 1 

15. Lord Comwallls surrendered at Yorktown, f nd marched 
into the American lines in 1781 to the tune of Yankee Doodle : 
how many years was that after the tune was composed? 

Am. 

16. At a certain period there were 4338472 children in 
the United States, between the ages of 5 and 15 ; of this 
number 2477667 were in schools : how many were out of 
schools? 

17. The circulation of the blood was discovered in 1616 : 
how many years to 1855 ? 

18. Henry Hudson sailed up the Hudson river in 1609i: 
how many years since ? 

19. Pliny the historian died 17 years after the birth of 
Christ : how many years before the declaration of independ- 
ence ? Ans, 

20. Potatoes were carried to Ireland from America in 1565 : 
how many years was that before the settlement of Plymouth 
in 1620 ? 

21. The Mariner's Compass was discovered in England in 
the year 1302 : how many years was this before the discovery 
of Ainerica in 1492 ? How many years to the present time ? 

Ans, 

22. A merchant bought 1675 yards of cloth, for which he 
- paid 5025 dollars ; he then sold 335 yards for 1005 dollars • 

how much had he left, and what did it cost him ? 

Ans. 

23. In 1850 the slaves in the United States amounted to 
3204313 ; free colored to 434495 : what was their differ- 
ence ? 

24. What length of time elapsed between the birth of 
William Penn in 1644 and the birth of Sir William Herscbel 
in 17381 
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25. "What length of time elapsed between the birth of 
Francis Bacon in 1561 and the birth of Benjamin Franklki 
m 1706? 

26. "What length of time elapsed between the birth of 
Shakespeare in 1564 and the birth of George Washington in 
1V32? 

27. "What length of time elapsed between the birth of John 
Milton in 1408 and the Declaration of Independence in 1776? 

28. "What length of time elapsed between the birth oi 
Oliver Cromwell in 1599 and the birth of Patrick Henry in 
1736? 

29. By the census of 1850, the number of white inhabitants 
in the United States amounted to 19553068 ; and the blacks 
to 3638808 : by how many did the white inhabitants exceed 
the black f 

30. By the census of 1850, the entire population of the 
United States, was 23191876 ; that of the six New England 
States, 2728116: by how many did the whole population 
exceed that of the six New England States ? 

31. In 1850, the slaves m the United States amounted to 
3204313 ; and the free colored to 434495 : what was theii 
difference ? 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A merchant buys 19576 yards of cloth of one person. 
27580 yards of another, and 375 of a third; he sells 1050 
yards to one customer, 6974 yards to another, and 10462 
yards to a third : how many yards has he remaining ? 

Ans. 

2. A person borrowed of his neighbor at one time 3D5 
dollars, at another time 637 dollars, and 403 dollais at another 
time ; he then paid him 977 dollars : how much did he owe 
himi 

3. I have a fortune of 2543 dollars to divide among my 
four sons, James, John, Heriiy and Charles. I give James 
504 dollars, John 600 dollars, and Henry 725 : how much 
remains fo; Charles ? 

4. I have a yearly income of ten thousand dollars. I pay 
275 for rent, 220 dollars for fuel, 35 dollars to the doctor, and 
3675 dollars for all my other expenses : how much have I 

at the end of the year ? 
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5. A man pays 300 dollars for 100 sheep, 95 dollars for a 
pair of oxen, 60 dollars for a horse, and 125 dollars for a chaise. 

' He gives 100 Lushek of wheat worth 125 dollars,a cow worth 
25 dollars, a colt worth 40 dollars, and pays the rest in cash ': 
how much money does he pay % 

6. A merchant owes 450120 dollars, and has property as 
follows : bank stock 350000 dollars western lands valued at 
225100, furniture worth 4000 doLats, and a store of goods 
worth 96000 : how much is he worth ! 

Am, 

7. J£ tL man's income is 3467 dollars a year, and he 
spends 269 dollars for clothing, 467 for house rent, 879 fox 
provision, and 146 for travelling : how much will he have 
left at the end of the year 1 

8. A man gains 367 dollars, then loses 423 ; a second 
time he gains 875 and loses 912 ; he then gains 1012 dollars : 
how much more has he gained than lost i 

9. If I agree to pay a man 36 dollars for plowing 25 
acres of land, 200 dollars for fencing it, and 150 for culti- 
vating it, how much shall I owe him after paying 331 dollars 1 

Am, 

to. A merchant bought 85 hogsheads of sugar for 28675 
dollars, paid 1231 dollars freight, and then sold it for 1683 
dollars less than it cost him : how much did he receive for it ? 

11. If I buy 489 oranges for 912 cents, and sell 125 for 
186 cents, and then sell 134 for 199 cents, how many will 
be left, and how much will they have cost me ? 

12. By the census of 1850, the entire population of the 
United States was 23191S76 ; the slave population 3204313 ; 
free colored 434495 : what was the white population 1 

Am. 

13. Six men bought a tract of land for 36420 dollars : the 
lirst man paid 12140 ; the second 3035 less than the first ; the 
third 346 ; the fourth 6070 more than the third ; the fiilh 1821 
less than the fourth : how much did the sixth man pay ? 

14. The coinage in the United- States Mint from its 
esiablishment in the year 1792 to 1836 was' thus: gold 
22102035 dollars; silver 46739182 dollars; copper 740331 
dollars. The amount coined from the year 1837 to 1848 

. ^ was 81436165 dollars : how much more was coined in the 
last mentiojied period than in the fa%X% 
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MULTIPLICATION. 

44. L If Charles gives 2 cents apiece for two oranges, haw 
much do they cost him ? 

2. If Charles gives 2 cents apiece for three oranges, how 
much do they cost him ? 

3. If he gives 2 cents apii^o for four oranges, how much do 
tLey cost him ? 

The cost, in each case, may be obtained by adding tho 
price of a single orange : 

2-f 2=4 cents, the cost of 2 oranges. 
2+2 f 2 = 6 cents, the cost of 3 oranges. 
2 + 2+24-2=8 cents, the cost of 4 oranges. 
In the first case 2 is lalvcn Uifo times ; in the second, thre§ 
times ; in the third, four times ; and any number may bo 
repeated by adding it continually to itself. 
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times 
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12 times 10 are 120 


8 


times 


11 


are 


88 


10 times 11 are 110 


12 times 11 are 132 


8 


times 


12 


are 


96 


10 times 12 are -120 


12 times 12 are 144 



4. "What is the cost of 6 yards of ribbon at 7 cents a yard! 

Analysis. — Six yards of ribbon will cost 6 times as much as 
1 yard. Since 1 yard costs 7 cents, 6 yards will cost 6 timca 
7 cents, which are 42 cents : therefore, 6 yards of ribbon at 7 centf 
a yard, will cost 42 cents. 

Let the pupil analyze every question in a similar manner. 

5. What will 8 yards of muslin cost at 9 cents a yard? 

6. What will. 9 pounds of sugar cost at 9 cents a pound 1 

7. What is the cost of 7 pounds of butter at 12 centtf a 
pound ? 

8. What is the cost of 12 pounds of tea at 6 shillings a 
pound ? 

9. What is the cost of 12 pounds of coHee at 9 >centfi a 
pound? 

10. What is the cost of 11 yards of cloth at 6 dollars a 
yard? 

1 1 What 18 the cost of 9 iTouks at 11 cenU each 1 
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12. Wliat is the cost of 12 pencils at 8 cents apiece 1 

13. What is the cost of 10 pairs of shoes at 2 dollais a 
pair ? 

14. What is the cost of 12 pairs of stockings at 3 shillings 
a pair ] 

FRINCIPLES AND EXAMPLES. 

46. Let it be required to multiply 4 by 2, and also to inul 
tiply 6 by 3. 



OFKRATION 



Pi pi 
4X3 = 



4 
4 

_4_ 
12 



Product. 
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Pi 

1 



•J3 

I 



5x3 = 



5 
5 
5 
16 



Product 



From the first of these examples we see, that the product 
ol 4 multiplied by 3, is 12, the number which aiises from 
taking 4, 3 times ; and that the product of 5 by 3 is equal to 
15, the number which arises from taking 5, three times : 
hence, 

Multiplication is tlie operation of taking mi4 numhti €U 
many times as there are units in another. 

The number to be taken is called the multiplicand. 

The number denoting how many times the multiplicand ifl 
taken, is called the multiplier. 

The result of the operation is called the product. 

The multiplicand and multiplier are called f actor s^ or pro 
ducers of the prodmt, 

46. We also see, from the above examples, that 4 taken 
3 times, gives the same result as is obtained by adding three 
4*s together ; and that 5 taken 3 times gives the same result 
as is obtained by adding three 5's together : hence, 

45. What is Multiplication 1 What is the number called which is to 
taken 1 What does the multiplier denote \ What is the result 

Cfilled \ What are the multipUer and multiphcand called 1 . 

46. What is 4 multiplied by 3 equal to \ What is 5 multiplied by 3 
tfUd} to 1 How then may multiplicatioQ be defmed 1 
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Multiplication is a short method of addition. 

47. The sign X , placed between two numbers, denotes 
that they are to be multiplied together. It is called the sign 
of multiplication. Also, (4 + 3) x 5, denotes that the sum of 4 
and 3 is to be multiplied by 5. 



9x 
1X2X 
1 X4x 
2x6x 
3x4x 
4x3x11 = 
5x2x 9 = 
6x2x 5= 



8= 
3= 
6= 
5= 
9 = 



72. 

6. 
20. 
60. 

how many? 
how many 1 
how many ? 
how many ? 



7x 8 = 
1X6X 9= 
1X9X12= 
6x2x11 = 
7X1X12= 
9xlX 9= 
llXlX 7 = 
12xlX 5= 



how many ? 
how many ? 
how many ? 
how many 1 
how many ? 
how many ] 
how many t 
how many ? 



Note. — There are three parts in every operation of multiplica 
don. First, the multiplicand : second, the multiplier : and third 
the product. 

48. The product of two factors is the sijne, whichever be 
taken for the multiplier. 

For, let it be required to multiply 5 by 3 

Analysis. — Place as many Ts in a 
horizontal row as there are units >n the 
multiplicand, and make as many rows as 
there are units in the multiplier: the 
product is equal to the number of I's in 3 
one row taken as many times as there are 
rows: that is, to 5X3=15. 

But if we consider the number of I's in a 
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5 



15 

vertical row to be 
the multiplicand, and the number of vertical rows the multiplier, 
the product will be equal to the number of I's in a vertical row 
taken as many times as there are vertical rows ; that is, 3X5 = 15: 
and, as the same may be shown for any two numbers^ 

The 'product of two factors is the same whichever factof 
is used as tlie multiplier. 



47 What is the sign of multiplication 1 

Note. — How many parts are there in an;> opera t .on of multiplier* 
tkml What are they 1 

JA. What is the product of 3 by 4 1 Of 4 by 31 la ^tof^ 
^ i by cbani^iii^ the order of the factors 1 
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EXAMPLES. 



3x7=7x3=21 : 
9x5z=5x9=45: 
and, 8x7=7x8=56: 



also, 6x3=3x6=18. 
also, 8x6=6x8=48. 
also, 6x7=7x5=35. 



OPERATIOH. 

236 
4 

24 iinitfl. 
12 tens. 
8 hundrcdi. 
944 Product. 



49. Wlien the multiplier does not exceed 12. 

1 . Let it be required to multiply 236 by 4. 

Analysis. — It is required to take 236 4 
times. If the entire number is taken 4 times, 
each order of units must be taken 4 tim^ : 
hciicej the product must contain 24 units, 12 
tens, and 8 hundreds ; therefore, the product 
b 944. 

It is seen, from the preceding analysis, 
that, 

1 . If units be multiplied by units, the unit of the product 
iviU be 1. 

2. If tens be multiplied by units, the unit of the product 
will be 1 ten, 

3. If hundreds be multiplied by units, tJie unit of the 
product mill be 1 hundred; and so on : 

And since the product of the factors is the same whichever 
is taken for the multiplier (Art 48), it follows that, 

4. If units of the first order be multiplied by units of a 
higher order ^ tJie units of tJie product will be the same a& 
that of the higher order. 

The operation in the last example may be performed in 
another way, thus : 

Analysis. — Say 4 times 6 are 24: set down the ofkratiok 
4, and then say, 4 times 3 are 12, and 2 to carry 236 
are 14 ; set down the 4, and then say, 4 times 2 are 4 / 

8, and 1 to carry arc 9. Set down the 9, and the glZ" 
product is 944 as before. * 

The method of carrying is the same as in additiou. 



examples. 



(1.) 
867901 
1 

867901 



(2.) 
278904 
2 



(3.) 
678741 
3 



8021945 
4 

1SM)87780 
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{6.) (6.) (7.) ' (8.) 

28432 82798 6789 49604 

8 9 11_ 12 

227456 695248 



9. A merchant sold 104 yards of cotton sheeting at 9 cents 
a yard : what did he receive for it ? 

10. A fanner sold 309 sheep at four dollars apiece : hov 
much did he receive 1 

11. Mrs. Simpkins purchased 149 yards of table linen a 
two dollars a yard : how much did she pay for it? 

12. What is the cost of 2974 pine-apples at 12 ccnta 
apiece ? 

13. What is the cost of 4073 yards of cloth at 7 dollars 
a yard ? 

14. What is the cost of a drove of 598 hogs at 1 1 dollars 
apiece ? 

• READING RESULTS. 

50. Spelling, in multiplication, is naming *Jie two factors 
which produce the product, as well as the words which in- 
dicate the operation ; whilst the reading consists in naming 
only the word which expresses the final result. 

Analysis.— In multiplying 8325 by 6, we say, operation. 

6 times 5 are 30; then, 6 limes 2 are 12 and 3 to 8325 

carry are 15; 6 times 3 are 18 and 1 to carry are 6 

19 ; 6 times 8 are 48 and 1 to carry are 49. 49950 

This is the spelling. The reading consists in pronouncing 
only each final word whioh denotes the result of an operation, 
thus: thirty, ff teeny nineteen, forty-nine. 

With a little practice, the pupils will perform the operations 
mentally, and read with great facility, either separately or in 
cx>ncert in classes. 

61. When the multiplier exceeds 12. 
1. Multiply 8204 by 603. 

49. Explain the multiplication of 236 by 41 What principlea are 
established by this operation 1 

50. Explain ihc manner of reading the results in the operatiotiB ol 
multiplication 

61. Give the rule for multiplicaUon. 
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Analysis. — The multiplicand is to be taken 603 
times. Taking it 3 times ^%-e obtain 24612. 

When we come to take it 6 hundreds times, the 
lowest order of units will be hundreds: liencc, 4, 
the first, figure of the product, must be written in 
th«) third place. 

Note. — The product obtained by multiplying by a single figure 
of the multiplier, is called a jmrtial product. In the above ex- 
ample there are two partial products, 24612 and 49224. The 
Slim of the partial products is equal to the result or product sought : 
hence, the following 

B.ULE — I. Write the miiUtplier under the multiplicand, 
placing units of the same order in the same column, 

II. Beginning unth tJie unit^ figure^ multiply the entin 
mvlliplicand by each figure of the multiplier, observing to 
write tJie first figure of each partial product directly under 
Us multiplier, 

II L Add the partial products and tJisir sum will be 
the prodttct sought. 

PROOF. 

62. Write the multiplicand in ihe place of the multiplier 
and find the product as before. If the»two products are the 
Bame, the work is supposed to be right. 

Note. — This proof depends on the principle that the product of 
t^^'o numbers is the same whichever is taken for the multiplicand 
(Art. 48) ; and also on the fact, that the same error woiQd not bo 
likely to occur in both operations. 

EXAMPLES. 



1. Multiply 354 by 267. 

OPERATION. PROOF. 

Multiplicand, 354 267 

Multiplier, 267 354 

2478 "T068 

2124 1335 

708 801 

Product, 94518 94518 



52. How fin vou prove multl^AicalVoa^ 
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8204 
603 

24612 
49224 

4947012 
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2. Multiply 365 by 84 ; also 37864 by 209. 



tfoltiplicand. 
Multiplier, 



Product, 



(2.) 

365 
84 
1460 
2920 
30660 

(6.) 
46834 
406 
19014604 



(3.) 
37864 
209 



(7.) 
679084 
126 



(4.) 
34293 
74 



(8.) 
1098731 
1987 



(6.) 
47042 
91 



4280822 

(9.) 
8971432 

10471 



10. Multiply 12345678 by 32. 

11. Multiply 9378964 by 42. 

12. Multiply 1345894 by 49. 

13. Multiply 576784 by 64. 



14. Multiply 596875 by 144. 

15. Multiply 46123101 by 72. 

16. Multiply 6185720 by 132. 

17. Multiply 718328 by 96. 



18. Multiply five thousand nine himdred and sixty-five, by 
six thousaud and nine. 

19. Multiply eight hundred and seventy thousand six hun- 
dred and fiily-one, by three hundred and seven thousand and 
four. 

20 . Multiply four hundred and sixty-two thousand six hun- 
dred and nine, by itself. 

21. Multiply eight hundred and forty-nine million, six hun- 
dred and seven thousand, three hundred and six, by nine 
hundred thousand, two hundred and four. 



22. Multiply 679534 by 9185. 

23. Multiply 86972 by 1208. 

24. Multiply 1055054 by 570. 

25. Multiply 538362 by 9258. 



26. Multiply 50406 by 8050.. 

27. Multiply 523972 by 1527. 

28. Multiply 760184 by 1615. 

29. Multiply 105070 by 3145 



CONTRACTIONS IN MULTIPLICATION. 

53. Contractions in multiplication are short methods of 
iiiiding the product when the multiplier is a composite num- 
ber. 



4 
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CASE I. 



Of Components or Factors^ 



64. A composite number is one that may De produced hi 
the multiplication of two or more numbers, which arc called 
components or factors. 

Thus, 2x3=6. Here, 6 is the composite numl*er, and 2 
and 3 are its components or factors. 

The number, 16 = 8x2: here 16 is a composite number, 
and 8 and 2 are the factors. But since 4x4 = 16, we may 
also regard 4 and 4 as factors of 16. 

Again, 16 = 8x2, and 8=4x2=2x2x2: hence, 
16 = 2x2x2x2: therefore, 16 has also four equal factors. 

1. What are the factors of 8? of 9? of 10? of 12? of 141 
of 18? of 24? 

2. What are the factors of 20 ? of 21 ? of 22 1 of 26 ? of 
25? of 30? 

3. What are the factors of 36 1 of 42 ? of 44 ? of 49 1 of 
66? of 64? of 72 ? 

4. Let it be required to multiply 8 by the composite num- 
ber 6, of which the factors are 2 and 3. 



If we write 6 horizontal lines with 8 units in each, it ir 
evident that the product of 8x6=48 will express the num- 
ber of units in all the lines. • 

Let us first connect the lines in sets of two each, as at the 
right ; the number of units in each set will then be expressed 
by 8 X 2 = 16. But there are 3 sets ; hence, the number of 
units in all the sets is 16 x 3=48. ^ 

54. What is a composite number 1 Is 6 a composite number ! WliaC 
hre its components or factors 1 What are the factors of the composite 
number 16 1 What are the factors of the composite number 12 1 How 
ao t^ou muJUpJjr wbeu the )<^4iipUei is a comvo8^>.« l\^ux^3K&I\ 



8 



A. 




2x8=16 8 
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Again, if we divide the lines into sets of S each, as at the 
left, the number of units in each set will be equal to 
8x3=24, and since there are two sets, the whole number 
of units will be expressed by 24 X 2=48. 

Since the product of either two of the three factorst 8, 3 and 
2, will be the same whichever be taken for the multiplier 
(48), and since the same principle will apply to that product 
and the other factor, as well as to any additional factor, if 
introduced, it follows that, 

Tlie product of any number of factors taill be the saim 
in whatever order they are multiplied: hence, the following 

Rule. — I. Separate the composite number into its factors, 
II. Multiply the multiplicand and the partial jrroducts 

by the factors, in succession, and the last product taill be the 

entire product sought. 

EXAMPLES. 

1. Multiply 327 by 12. 

The factors of 12 are 2 and 6 ; they are also 3 and 4 ; or 
they are 3, 2 and 2. 

For, 2x6 = 12, 3x4 = 12, and 3x2x2=12. 



2. Multiply 5709 by 48. 

3. Multiply 342516 by 56. 

4. Multiply 209402 by 72. 



5. Multiply 937387 by 54, 

6. Multiply 91738 by 81. 

7. Multiply 3842 by 144. 



CASE n. 

65. VThen the multiplier is 1, tvith any number oj ci- 
phers annexed, as 10, 100, 1000, &c. 

Placing a cipher on the right of a number, is called an- 
nexing it. Annexing one cipher increases the unit of each 
place ten times : that is, it changes units into tens, tens into 
hundreds, hundreds into thousands, &c. ; and therefore zw- 
creases the number ten times. 

Thus, the number 5 is increased ten times by annexing one 
cipher, which makes it 50. The annexing of two ciphers 

65. If you place one cipher on the right of a number, what effect has 
it ou its value ] If you place two, what efiect has it 1 If you place 
three 1 How much will each increase ill Hoyi mviXNiv^V^ 
lO, 100. 1000. die 1 
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ineieasos a number one hundred times ; the annexing of three 
ciphers, a thousand times, &c. : hence, the following 

Bi;t.e. — A7inex to the multiplicand as many ciphers as 
there are in the multiplier, arid the number so formed unll 
be the required product. 



EXAMPLES. 



1. Multiply 254 by 10. 

2. Multiply 648 by 100. 

3. Multiply 7987 by 1000. 

4. Multiply 9840 by 10000. 



5. Multiply 3750 by 100. 

6. Multiply 6704 by 10000. 

7. Multiply 2141 by 100. 

8. Multiply 872 by 100000. 



CASE m. 

56. When there are ciphers on the right hand of one of 
both of the factors. 

In this case each number may be regarded as a composite 
number, of which the significant figures are one factor, and 
1, with the requisite number of ciphers annexed, the other. 

1. Let it be required to multiply 3200 by 800. 

OPERATION. 

3200=32x100; and 800 = 8x100; 
Then, 3200 X 800=32 x 1 00 x 8 x 100 
' =32x8x100x100 
=2560000. 
Hence, we have the following 

Rule. — Omit the ciphers and multiply the signifkani 
figures : then place as many ciphers at the right hand of' 
the product as there are in both factors. 



0) 

76400 • 
24 
1833600 

4. 4871000x270000. 

5. 296200x875000. 

6. 3466789x6670^0. 



EXAMPLES. 

(2.) 
7532000 
580 



(3.) 
416000 

357000 

148512000J00 



7. 21200x70. 

8. 359260x304000. 
0. 1WA*iQkX^^SQ<\Ci. 
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ATHLICATIONS IN MULTIPICATIOW. 

57. The analysis of a practical question, in MultiplicatioQ, 
lequires that the multiplier be an abstract number ; and then 
the unit of the product will be the same as the unit of the 
multiplicand. 

Thus, what will 5 yards of cloth cost at 7 dollars a yard? 

A^ALTSIS. — ^Five yards of cloth will cost 5 times as much as 
/ajd. Since 1 yard of cloth costs 7 dollars. 5 yards will oosl 
5 times 7 dollars, which are 35 dollars ; therefore, 5 yards of cloth 
at 7 dollars a yard, will cost 35 dollars : hence, 

The cost of any number of things is equal to the price 
of a single things multiplied by the number. 

But we have seen that the.product of two numbers will be 
the same, (that is, will contain the same number of units) 
whichever be taken for the multiplicand (Art. 48). Hence, 
in practice, we may multiply the two factors together, taking 
either for liie multiplier, and then assign the proper unit to 
the product' We generally take the lecLSt number for the 
multiplier. 

QUESTIONS FOR PRACTICB. 

1. There are ten bags of coilee, each containing 48 pounds : 
how much coffee is there in all the bags ? 

2. There are 20 pieces of cloth, each containing 37 yards, 
and 49 other pieces, each containing 75 yards : how many 
yards of ^cloth are there in all the pieces ? 

3. There are 24 hours in a day, and 7 days in a week : 
how many hours in a week ? 

4. A merchant buys a piece of cloth containing 97 yards, 
at 3 dollars a yard : what does the piece cost him ? 

5. A farmer bought a farm containing 10 fields ; three of 
the fields contained 9 acres each ; three other of the fields 
12 acres each ; and the remaining 4 fields each 15 acres ; 
how many acres were there in the farm, and how much did 
the whole cost at 18 dollars an acre ? 

6. Suppose a man were to travel 32 miles a day : how far 
wrquld he travel in 365 days ? 

56 When there are ciphers on the right hand of one or hoth the fao> 
corn, how do you multiply 1 

67. What does the analysis of a practical question require? How do 
you fluil the Ciwt of a t\i^\it tliiiig 1 Hovr uui^ \l W <^w« \vk v^^ftc^^N 
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7. A merchant bought 49 hogsheads of molasses, each 
containing 63 gallons : how many gallons of molasses were 
there in the parcel ? 

8. In a certain city there are 3751 houses. If each house 
on* an average contains 5 persons, how many inhabitants are 
there in the city 1 

9. If a regiment of soldiers contains 1128 men, how many 
men are there in an army of 106 regiments ? 

10. If 786 yards of cloth can be made in one day, how 
many yards can be made in 1252 days ? 

11. If 30009 cents are paid for one man's labor on a rail- 
road for 1 year, how many cents would be paid to 814 men, 
each man receiving the same wages ? 

12. There are 320 rods m a mile; how many rods are 
there in the distance from St. Louis to New Orleans, which 
is 1092 miles? 

13. Suppose a book to contain 470 pages, 45 lines on each 
page, and 50 letters in each lino : how many letters in the 
book] ^ 

14. Supposing a crew of 250 men to have provisions for 
30 days, allowing each man 20 ounces a day : how many 
ounces have they ? 

15. There are 350 rows of trees in a large orchard, 125 
trees in each row, and 3000 apples on each tree : how many 
apples in the orchard ? 

16. What is the cost of 7585 barrels of flour at 7 dollars a 
barrel ? 

17. If a railroad car goes 27 miles an hour, how far will 
it run in 3 days, running 20 hours each day f How far would 
it run if its rate were 37 miles an hour ? 

18. If 1327 barrels of flour will feed the inhabitants of a 
city for 1 day, how many barrels will supply them for 2 
years ? 

19. A regiment of men contains 10 companies, each com- 
pany 8 platoons, and each platoon 34 men : how many men 
m the regiment 1 

20. Two persons start from the same place and travel in 
the same direction : one travels at the rate of 6 miles an 
hour, the other at the rate of 9 miles an hour. If they travel 
8 hours a day, how far will they be apart at the end of 1 7 
dajral How far if they travel in opposite direction.^ ? 
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21 . The Erie railroad is .about 425 milos long, and cost 65 
tliousand dollars a mile : what was the entire cost of con- 
struction ? 

22. A drover bought 106 oxen at 35 dollars a head ; it cost 
him 6 dollars a head to get them to market, where he sold 
them at 47 dollars ; did he make or lose, and how mach ? 

23. The great Illinois Central Railroad reaches fiom 
Chicago to the mouth of the Ohio river, 815 miles : it cost 
23500 dollars a mile : what was its entire cost ? 

24. Mr. Denning's orchard is square and contains 36 trees 
in a row : each tree yields 4 barrels of apples which he sella 
for 2 dollars a barrel : how much does he get for his crop 1 

BILLS OF PARCELS. 

58. When a person sells goods he generally gives with 
them a bill, showing the amount charged for them, and 
acknowledging the receipt of the money paid ; such bills are 
called BiUs of Parcels. 

New York, Oct, 1, 1854. 

25 James Johfison, Bought of W. Smith 
4 Chests of tea, of 45 pounds each, at 1 doll, a pound. 

3 Firkins of butter at 17 dolls, per firkin 

4 Boxes of raisins at 3 dolls, per box ... 
36 Bags of cofiee at 16 dolls, each - . • 
14 Hogsheads of molasses at 28 dolls, each 

.Amount, dolUiri. 
Received the amount in full, W, Smith. 

Hartford, Nov. l, 1854. 

26 James Hughes, ^ Bought of W, Joms. 

27 Bags of coflee at 14 dollars per bag ... 
18 Chests of tea at 25 dolls, per chest - - - 
75 Barrels of shad at 9 dolls, per barrel 

87 Barrels of mackerel at 8 dolls, pei barrel - 
C7 Cheeses at 2 dolls, each - - - - 
69 Hogsheads of molasses at 29 dolls, per hog shead, 

Amount, doUarB , 
Seoeived the amount in full, for W. Jones, 

per James Crost^ 
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59. 
In 3? 



DIVISION. 

1. How many 1 are there in 1 ? How many w 21 
In3? In4? In5? ^ 

2. How many 2's are there in 2 ? 2 in 2 how many times! 
2 in 4 how many times t 2 in 6 how many times ? In 81 

3. How any 3's in 6 ? 3 in 6 how many times ? 3 ia 
? 3 in 12? 3 in 15] 3 in 181 



DIVISION TABLE. 



1 m 
1 in 
1 in 
1 in 
I in 
I in 
I in 
1 in 
I m 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



2 in 

2 in 

2 in 

2 in 

2 in 

2 in 

2 in 

2 in 16 

2 in 18 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



in 5 
in 10 
in 15 
in SO 
in 25 
in 30 
5 in 35 
5 in 40 
5 in 45 



1 time 

2 times 

3 times 

4 times 
6 times 

6 times 

7 times 

8 times 

9 times 



6 in 6 
6 in 12 
6 in 18 
6 in 24 
6 in 30 
6 in 36 
6 in 42 
6 in 48 
6 in 54 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



3 in 

3 in 

3 in 

3 in 

3 in 

3 in 

3 in 21 

3 in 24 

3 in 27 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



in 4 
in 8 
in 12 
in 16 
in 20 
in 24 
in 28 
in 32 



4 iu 30 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 
i) times 



7 in 7 
7 in 14 
7 in 21 
7 in 28 
7 in 35 
7 in 42 
7 in 49 
7 in 66 
7 in 63 



1 tmie 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



8 in 8 
8 in 16 
8 in 24 
8 in 32 
8 in 40 
8 in 48 
8 in 56 
8 in 64 
8 iu 72 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 
lVu\es 



9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 m 
9 in 



9 
18 

27 
36 
45 
54 
63 
72 
81 



1 time 

2 timet 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



10 
20 
30 
40 
50 
60 
70 
80 
90 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



1 in 
1 in 
1 in 



I in 
1 in 
1 in 
1 in 



11 
22 
33 
44 
55 
66 
77 
88 
99 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



2 -n 
2 in 
2 in 
2 in 
2 in 
2 in 
2 in 
2 in 



12 
24 
36 
48 
60 
72 
84 
96 



1 times 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 time* 
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QUESTIONS. 

«. If 12 apples be equally divided among 4 boys, how 
Oiany will each have ? 

Analysis. — Since 12 apples are to be divided equally between 
f bo}'8, one boy will have as many apples as 4 is contained times 
^ IS^} which is 3 ; therefore, if 1^ apples be equally divided be- 
tween 4 boys, each will have 3 apples. 

2. If 24 peaches be equally divided among 6 boys, how 
xxxany will each have ? ' How many times is 6 contained in 

? 

3. A man has 32 miles to walk, and can travel 4 miles au 
l^our, how many hours will it take him ? 

4. How many yards of cloth, at 3 dollars a yard, can you 
fcuy for 24 dollars ? 

Analysis. — Since the cloth is 3 dollars a yard, you can buy as 
many yards as 3 is contained times in 24, which is 8 : therefore, 
you can buy 8 yards. 

5. How many oranges at 6 cents apiece can you buy foi 
4»cents? 

6. How many pine-apples at 12 cents apiece can you buy 
for 132 cents? 

7. A farmer pays 28 dollars foi 1 sheep : how much is 
Hiat apiece ? 

Analysis. — Since 7 sheep cost 28 dollars, one sheep will cost as 
many dollars as 7 is contained times in 28, which is 4 ; therefore, 
each sheep will cost 4 dollars. 

8. If 12 yardii of muslin cost 96 cents, how much does 
1 yard cost? 

9. How many lead pencils could you buy for 42 cents, if 
they cost 6 cents apiece ? 

, 10. How many oranges could you buy for 72 cents, if they 
I cost 6 cents apiece ? 

I 11. A trader wishes to pack 64 hats in boxes, and can put 
^^t 8 hats in a box : how many boxes does he want ? 

12. If a man can build 7 rods of fence in a day, how long 
^ill it take him to build 77 rods ? 

13. If a man pays 56 dollars for seven yatds^ of 
®ucb is that a yard 7 



n 



unriEiojr. 



14. Twelve men receive 108 dollars for dcHiig a piece of 
work : how much does each one receive 1 

15. A merchant has 144 dollars with which he is going to 
buy cloth at 12 dollars a yard ; how many yards can he pur- 
chase? 

16. James is to learn forty-two verses of Seriptme in a 
reek : how much must he learn each day t 

17. Uow many times is 4 contained in 50, ani how many 
over 1 

PRINCIFLXS AND EXAMFLKS. 

60, 1. Let it be required to divide 86 by 2. 

Set down the number to be divided and write 
the other number on the left, drawing a curved 
line between them. Now there are 8 tens and 
6 units to be divided by 2. We say, S in 8, 4, 
times, which being tens, we write it in the tens 
place. We then say, 2 in 6, 3 times, which 
being units, are written in the units' place. 
The result, which is called a guotientj is there- 
fore, 4 tens and 3 units, or 43. 

2. Let it be required to divide 729 by 3. 
Analysis. — ^We say, 3 in 7, 2 times and 1 over, ofkratioi. 

Set down the 2, which are himdreds, under the 7. 3)729 

But of the 7 hundreds there is 1 hundred, or 10 tens, 

not yet divided. We put the 10 tens with the 2 

tens, making 12 tens, and then say, 3 in 12, 4 times, and write the 

4 of the quotient in the tens' place ; then say, 3 in 9| 3 times. 

The quotient, therefore, is 243. 

3. Let it be required to divide 466 by 8. 
Analysis. — ^We first divide the 46 tens 

by 8, giving a quotient of 5 tens, and 6 tens 
over. These 6 tens are equal to 60 units, 
to which we add the 6 in the units' place. 
We then say, 8 in 66, 8 times and 2 over; 
hence, the quotient is 58, and 2 over, which 
we call a remainder. This remainder is 
written after the last quotient figure, and 
the 8 placed under it ; the quotient is read, 
58 and 2 divided by 8. 




OPKRATIOX* 

8)466 

08^2 remain* 



58| quotient 



00, Ex. J. — When you divide 8 tens bv 3, is the unit of the quotient 
teD9 ot ujut& 1 When units aie dividci \ki ^.-wYukX.Va^*^ unHt 
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Analysis. — In the first example, 86 is divided into 2 equal parts, 
and the quotient 43 is one of the parts. If one of the equal parts 
be multiplied by the number of parts 2, the product will be 86, the 
number divided. . 

In the third example, 466 is divided into 8 equal parts, and two 
units remain that are not divided. If one of the equal parts, 58, 
be multiplied by the number of parts, 8, and the remainder 2 be 
added to the product, the result will be equal to 466, the number 
divided. 

61 . Division is the operation of finding from ttvo numbers 
a third, which mtdtiplied by the first, vnU produce the second. 

The first number, or number by which we divide, is called 
the divisor. 

The second number, or number to be divided, is called the 
dividend. 

The third number, or result, is called the quotient. 
The quotient shows how many times the dividend contains 
the divisor. 

If anything is left after division, it is called a remainder. 

62. There are three parts in every division, and sometimes 
foi^ : 1st, the dividend ; 2d, the divisor ; 3d, the quotient ; 
and 4th, the remainder. 

There are three signs used to denote division ; they are the 
following : 

18-~4 expresses that 18 is to be divided by 4. 
-M- i^xpresses that 18 is to be divided by 4. 
4)18 expresses that 18 is to be divided by 4. 



When the last sign is used, if the divisor does not exceed 
12, we draw a line beneath, and set the quotient under it. If 
the divisor exceeds 12, we draw a curved line on the right of 
the dividend, and set the quotient at the right. 

2. — ^When the seven hundreds are divided by 3, what is the unit o 
Ihe quotient 1 To how many tens is the undivided hundred equal 
When the 12 tens are divided by 3, what is the unit of the quotient . 
When the 9 units are divided by 3, what is the quotient 1 

3. — How is the division of the remainder expressed 1 Read the 
quotient. If there be a remainder after division, how must it be written ? 

61. What is division 1 What is the number to be divided called ? 
What is the number called by which we divide 1 What is the answei 
called 1 What is the number called which is left \ 

63. How many parts are there in division 1 N&xne V.\\«v\. >^vr« 
.naijy si^riif there w diviFiuu ^ Make uiid uqauq \.Wvu. 
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SHORT DIVISION. 

63. Short Division is the operation of dividing when the 
work is performed mentally, and the results only written 
down. It is limited to the cases in which the divisors do not 
xceed 12. 

Let it he required to divide 30456 hy 8. 

Anaitsis. — We first f»ay, 8 in 3 we cannot. Then, opxratiov 
8 in 30j 3 times and 6 over ; then, 8 in 64, 8 times ; 8)30456 
then 8 m 5, times ; then, 8 in 56, 7 times : hence, — 3807~ 

Rule I. — Write the divisor on the left of the dividend. 
Beginning at the lefty divide each figure of the dividend hjf 
the divisor, and set each quotient figure under its dividend. 

II. Jf there is a remainder, after any division, annex to ii 
the next figure of tJie dividend, and divide as before. 

III. Jf any dividend is less iJian the divisor, write for the 
quotient figure and annex the next figure of the dividendj for 
a new dividend. 

XV. If there is a remainder, after dividing the last figure^ 
set the divisor under it, and annex the result to the qttotient. 

Pnoop. — Multiply the divisor hy the quotient, and tci the 
product add the remainder, when there is one ; if the work 
is right the result will he equal to the dividend 

EXAMPLES. 

(1.) (2.) (3.) (4.) 

3)9369 4)73684 5)673420 6 )825467 



Ans. 3123 18421 

3 4 

Proof 9369 73684 

5. Divide 86434 hy 2. 

6. Divide 416710 hy 4. 

7. Divide 64140 hy 5. 

8. Divide 278943 hy 6. 

9. Divide 95040522 hy 6. 

10. Divide 75890496 hy 8. 

11. Divide 6794108 hy 3. 
2>/V7/]eJgJ 090431 hy9. 



134684 1375771 

5 6^ 

673420 825467 

13. Divide 2345678964 6 

14. Divide 570196382 hy 12 

15. Divide 67897634 hy 9. 

16. Divide 75436298 hy 12. 

17. Divide 674189904 hy 9. 

18. Divide 1404967214 hy 11 

19. Divide 27478041 hy 10. 
20 Divide 167184329 by 12. 
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21. A man sold his fann foT 6756 dollars, and divided the 
amount equally between his wife and 5 children : how much 
did each receive ? 

22. There are 576 persons in a ti'ain of 12 cars : how 
many are there in each car 1 

23. If a township of land containing 2304 acres be equally 
divided between 8 persons, how many acres will each have ? 

24. If it takes 5 bushels of wheat to make a barrel of flour, 
how many barrels can be made from 65890 bushels ? 

25. Twelve things make a dozen : how many dozens are 
therein 2167284! • 

26. Eleven persons are all of the same age, and the sum 
of their ages is 968 years: what is the age of each ? 

27. How many barrels of flour at 7 dollars a barrel can be 
bought for 609463 dollars 1 

28. An estate worth 2943 dollars, is to be divided equally 
between a father, mother, 3 daughters and 4 sons : what ia 
the portion of each ? 

29. A county contains 207360 acres of land lying in 9 town- 
fihipfi of equal extent : how many acres in a township ? 

30. If 11 cities contain the same number of inhabitants, 
and the whole number is equal to 3800247 : how many wiU 
there be in each ? 

FRACTIONS. 

64. 1. If any number or thing be divided into two equal 
parts, one of the parts is called one-half, which is written 
thus; ^. 

2. If any number is divided into three equal parts, one of 
the parts is called one-third, which is written thus ; ^ ; two 
of the parts are called two-thirds, and written ,thus ; f . 

3. If any number is divided into four equal parts, one of 
the parts is called one-fourth, which is written thus ; \ \ two 
of the parts are called two-fourths, and are written thus ; \ ; 
three of them are called three-fourths, and written ' f ; and 
similar names are given to the equal parts into which any 
number may be divided. 



63. What is short division 1 How is it generally peifurincd 1 Qvf 
tli« rule. Hiiw iJo you prove tlwrt tWwmnw^ 
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4. If a numJber is divided into five equal parts, what is qm 
of the parts called ? Two of them 1 Three of them 1 Fow 
of them ? 

5. K a numher is divided into 7 equal parts, what is one 
of the parts called ? What is one of the parts called when 
it .B divided into 8 equal parts ? When it is divided into 9 
equal parts ? When it is divided into 10 ? When it is divided 
into 1 n When it is divided into 12 ? 

6. Whatisone.halfof2? of4? of 6? of 8? of 10 ] of 12! 
of 14] of 16? of 18? 

7. What is one-third of 3 1 What are two-thirds of 3 i * 

AskLYsis. — Two-thirds of three are two times one-third of 
tliree. One-third of throe is 1 ; therefore, two-third8 of three are 
two times 1, or 2. 

Let every question be analyzed in the same manner. 

What is one-third of 6 1 2 thirds of 6 ? One-third of 9? 
2 thirds of 9 ? One-third of 12 ? two-thirds of 12 ? 

8. What is one-fourth of 4 ? 2 fourths of 4 ? 3 fourths of 4 ? 
What is one-fourth of 8 ? 2 fourths of 8 1 3 fourths of 8 ? What 
is one-fourth of 12 ? 2 fourths of 12 ? 3 fourths of 1 2 ? One- 
fourth of 16 ? 2 fourths of 16 ? 3 fourths ? 

9. What is one-seventh of 7 ? What is 2 sevenths of 7 1 5 
sevenths ? 6 sevenths? What is one-seventh of 14 ? 3 sev- 
enths ? 5 sevenths ? 6 sevenths ? What is one-seventh of 21 ? 
of 28 ? of 35 ? 

10. What is one-eighth of 8 ? of 16 ? of 24 ? of 32 ? of 
40 ? of 56 ? 

11. What is one-ninth of 9 1 2 ninths? 7 ninths? 6 ninths? 
5 ninths? 4 ninths? What is one-ninth of 18 ? of 27 ? of 
.54? of 72? of 90? of 108? 

. 12. How many halves of 1 are there in 2 ? 

Analysis. — There are twice as many halves in 2 as there are 
in 1. There are two halves in 1 ; therefore, there are 2 times 2 
halves in 2, or 4 halves. 

13. How many halves of 1 are there in3? In 4? In 5? 
In G? In 8? In 10? In 12? 

14. How many thirds are there in 1 ? How many thirds 
of 1 in 2? In 3? In 4? In 5? In 6 ? In 9 ? In 12? 

1 5. How many fourths are there in 1 ? How many fouitiu 
c/ J la 'if '/ hi 41 In G ? In 10 lu 12 ? 
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16 How many fiflhs are there in 1 ? How many liflhs of 

1 are there in 2 ? In 3 ? In 6 ? In 7 ? In 11 ? In 12i 

17. How many sixths are there in 2 and one-sixth ? In 3 
and 4 sixths ? In 5 and 2 sixths ? In 8 and 6 sixths 1 

18. How many sevenths of 1 are there in 2 ? In 4 and 3 
Bcvcnths how many 1 How many in 5 and 5 sevenths ? In 
5 and 6 sevenths ? 

19. How many eighths of 1 are there in 2 ! How many 
in 2 and 3 eighths 1 In 2 and 5 eighths ? In 2 and 7 eighths! 
In 3? In 3 and 4 eighths? In 9? In 9 and 5 eighths 1 In 
10? la 10 and 7 eighths] 

20. How many twelfths of 1 are there in 2 1 In 2 and 4 
twelfths how many 1 How many in 4 ^nd 9 twelfths ? How 
many in 5 and 10 twelfths] In 6 and 9 twelfths] In 10 and 
11 twelfths] 

21. What is the product of 12 multiplied by 3 and one 
nalf^ (which is written 3^) ] 

Analysis. — Twelve is to be taken 3 and one-half times (Art 
45). Twelve taken i times is 6 ; and 12 taken three times is 36* 
therefore, 12 taken 3i times is 42. 

22. What is the product of 10 multiplied by 61 ] 

23. What is the product of 12 multiplied by 3| ] 

24. What is the product of 8 multiplied by 4^ ] 

25. What will 9 barrel? of sugar cost at 2f dollars a 
barrel f ^ 

Analysis. — ^Nine barrels of sugar will cost nine times as 
much as 1 barrel. If one barrel of sugar costs 2} dollars, 9 
barrels will cost 9 times 2i dollars, which are 24 dollars. For, 

2 thirds taken 9 times gives 18 thirds, which are equal to 6 ; then 
9 times 2 are 18, and 6 added gives 24 dollars. 

26. What will 6 yards of cloth cost at 5| dollars a yard ? 

27. What will 12 sheep cost at 4 J dollars apiece ] 

28. What will 10 yards of calico cost at 9^ cents a yard? 

29. What will 8 yards of broadcloth cost at 7f dollan 
a yard ? 

30. What will 9 tons of hay cost at 9f dollars a ton 1 

31. How many times is 2^ contained in 10 ] 

Analysis. — ^Two and one-half is equal to 5 halves ; and 10 ia . 
ej^ual to 20 halves ; then, 5 halves is contained in 20 halves 4 
tunes: heao^t 
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In all similar questions change the divisor a/nd dividend 
to the same fractional unit, 

32. How many yards of cloth, at 31 dollars a yard, can 
you buy for 14 dollars ? how many for 21 dollars 1 

33. If oranges are 3J^ cents apiece, how many can you buy 
for 20 cents 1 

34. If 1 yard of ribbon costs 2f cents, how many yaidfl 
can you buy for 12 cents ? 

35. If 1 yard of broadcloth costs 3} dollars, how many 
yards can be bought for 33 dollars 1 

36. If 1 pound of sugar costs 4j^ cents, how many poundfl 
can be bought for 36 cents ? 

37. How many times is 61 contained in 44 1 

38. How many times is 2f contained in 24 ? 

39. How many lemons, at 2} cents apiece, can you buy 
for 32 cents ? 

40. How many yards of ribbon, at If cents a yard, can 
you buy for 12 cents f 



65. Long Division is the operation of finding the quotient 
of one number divided by another, and eqibraces the case of 
Short Division, treated in Art. 63. 



LONG DIVISION. 



1. Let it be required^o divide 7059 by 13. 



We then consider the to be annex- 
ed to tlie 7 J making 70 hundreds, and 
call this a partial dividend. 



Analysis. — ^The divisor, 13, is not 
couiained in 7 thousands; therefore, 
there are no thousands in the quotient. 




OPXRATIOK. 



The divisor, 13, is contained in 70 
hundreds, 5 hundreds times and some- 
thing over. To find how much over, 
multiply 13 by 5 hundreds and subtract 
the product 65 from 70, and there will 
remain 5 hundreds, to which bring 
down the 5 tens, and consider the 55 
tens a new partial dividend. 



5 5 
5 2 



3 9 
3 9 



What 18 long division 1 Docs it embiace the case o^ short diH- 
What 10 a partial divldeud 1 ^ 
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ItaL IS is oontained in 55 tens, 4 tens times and someftluJig 
Ofier. Multiply 13 by 4 tens and subtract the product, 52, from 
6$, and to the remainder 3 tens bring down the 9 units, and oon« 
aider the 39 units a new partial dividend. 

Then, 13 is contained in 39, 3 times. Multiply 13 by 3, and 
•abtract the product 39 from 39, and we find that nothing remains. 

66. Proof. — Each product that has arisen firom multiply- ' 
mg the divisor by a figure of the quotient, is a partial product 
and the sum of these products is the product of the divisor 
and quotient (Art. 51, Note). .Each product has been taken, 
separately, from the dividend, and nothing remains. But, 
taking each product away in succession, leaves the same re- 
mainder as would be left if their sum were taken away at 
once. Hence, the number 543, when multiplied by the 
divisor, gives a product equal to the dividend : therefore, 643 
ifl the quotient /(Art. 61) : hence, to prove division, 

Multiply the divisor by the quotient and add in the remain^ 
der^ifany. If the work is right, the result will be the same 
as the dividend. 

67. Let it be required to divide 2756 by 26. 

We first say, 26 in 27 once, and place 1 in operation. 
the quotient. Multiplying by 1, subtracting, 26)2756(106 
and bringing down the 5, we have 15 for the 26 
first partial dividend. We then say, 26 in 15, ■ 
times, and place the in the quotient. We 
then bring down the 6, and find that the divisor 
is oontained in 156, 6 times. 

If ^any one of the partial dividends is less than the divisor, write 
for the quotient figure^ and then bring down the next figure, 
forming a new partial dividend. 

Hence, for Long Division, we have the following 

Rule. — I. Write the divisor on the left of the dividend, 

II. Note the fewest figures of the dii^idend, at the left, 

that will contain the divisor^ arid set the quotient figure at 

the right. 

66. What is a partial product 1 What is the sum of all the partial 
products equal to 1 How do you prove division 1 

67. What do you do if any partial dividend is less than, the divisot ? 
What tM the rule for long division 1 . 
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III. Mvkiply the divisor hy the quaUent figure, suUroA 
the product from the first partial dividend^ and to the re- 
mainder annex the next figure of the dividend^ forming a 
second partial dividend 

lY . Find in the same manner the second and succeeding 
figures of the quotient, till all the figures of the dividend 
aie brought down. 

Note 1. — There are five operations in Long Division. 1st. To 
write down the numbers : 2d. Divide, or find how many times : 
3d. Multiply : 4th. Subtract: 5th. Bring down, to form the partial 
dividends. 

2. The product of a quotient figure by the divisor must never 
be larger than the corresponding partial dividend : if it is, the 
quotient figure is too large and must be diminished. 

3. When any one of the remainders is greater than the diviaoTi 
the quotient figure is too small and must be increased. 

4. < The unit of any quotient figure is the same as that of the 
partial dividend from which it is obtained. The pupil should 
always name the imit of every quotient figtiie. 

EXAMPLES. 



1. Divide 7574 by 54. 

OPERATION. 

64)7574(140 
54 

217 
216 

14 

QO 

14 Remainder. 

2. Divide 67289 by 26 L 

OPERATION. 

>!G 1)67289(257 
522 
1508 
1305 

2039 

1827 

212 Remainder. 



PROOF. 

140 auotient 
54 Divisor. 

"560 
700 

7560 

14 Remainder. 
7574 Dividend. 



PROOF. 

261 Divisor. 
257 auotient 
1827 
1305 
622 

21^2 Hemaindo*. 
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3. Divide 119836687 by 39407. 

OPERATION. PROOF. 

89407)119836687(3041 39407 Divisor. 

1 18221 3041 ftuotient 

161568 39407 

157628 157628 

39407 118221 



39407 119836687 Dividend. 



9. Divide 62015735 by 78. 

10. Divide 14420946 by 74. 

11. Divide 295470 by 90. 

12. Divide 1874774 by 162. 

13. Divide 435780 by 216. 



4. Divide 7210473 by 37. 
6. Divide 147735 by 45. 

6. Divide 937387 by 54, 

7. Divide 145260 by 108. 

8. Divide 7S165238 by 238. 

14. Divide 203812983 by 5049. 

15. Divide 20195411808 by 3012. 

16. Divide 74855092410 by 949998. 

17. Divide 47254149 by 4674. 

18. Divide 119184669 by 38473. 

19. Divide 280208122081 by 912314. 

20. Divide 293839455936 by 8405. 

21. Divide 4637064283 by 57606. 

22. Divide 352107193214 by 210472. 

23. Divide 558001172606176724 by 2708630425. 

24. Divide 1714347149347 by 57143. 

25. Divide 6754371495671594 by 678957. 

26. Divide 71900715708 by 37149. 

27. Divide 571943007145 by 37149. 

28. Divide 67 i49347 1549375 by 47143 

29. Divide 571943007645 by 37149. 

30. Divide 171493715947143 by 57007. 

31. Divide 121932631112635269 by 987654321. 

Notes. — 1. How many operations are there in long division ? Nam« 
them. 

2. If a partial product is greater than the partial dividend, what does 
it indicate 1 What do you do 1 

3. What do you do when any one of the remainders is greater tluin 
the divisor 1 ^ 

4. What is the unit of any .figure of the quotient 1 When the divisor 
is contained in simple units, what will be the unit of t\\e 

When it is contained in tens, what wiU be lY» wiiVt V>\* <sjtfs»5«SD^ 
/Igruref When it is canUdned in hundxedal lu \^\o>l»Bx\^^ 
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68. PRINCIPLES RESTJLTINO FROM DIVISION. 

Nons. — 1st, When the divisor ia 1, the quotient will be equal 
to the dividend. 

2d. When the divisor ia equal to the dividend, the quotient 
"will be 1. 

3d. When the divisor is less than the dividend, the quotient 
will be greater tlian 1. The quotient will be as many times 
greater than 1, as the dividend is times greater than the divisor. 

Ath. When the divisor is greater than the dividend, the quotient 
will be less than t. The quotient will be such a part of 1, as 
the dividend is of the divisor. 

PROOF OF MULTIPLICATION. 

✓ 69. Division is the reverse of multiplication, and they 
prove each other. The dividend, in \ivision, corresponds to 
the product in multiplicafion, and tLi» divisor and quotient to 
the multiplicand and multiplier, which are factors of the jiro* 
duct : hence, 

ij^ the product of two numbers be divided by the multiplir 
mndj the quotient will be the multiplier ; or, 1/ it be divided 
by the multiplier^ the quotient will be the multiplicand. 

EXAMPLES. 

3679 MultipHcand. 3679)1203033(327 
327 MultipHer. 11037 



25753 9933 

7358 7358 

11037 25753 

1203033 Product. 25753 



2. The multiplicand is 61835720, and the product 
8162315040 : what is the multiplier ? 

3. The multiplier is 270000 ; now if the product be 
1315170000000, what will l)e the multiplicand? 

4. The product is 68959488, the multiplier 96 : what is 
the multiplicand ? 

5. The multiplier is 1440, the product 10264849920: 
what is the multiplicand 1 

6. The product is 6242102428164, the multiplicand 
e79S6^: iriiat the multiplier ? 
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CONTRACTIONS IN MULTIPLICATION., 

70. To mtdtiply by 25. 
1. Multiply 275 by 25. 

Analysis. — If we annex two ciphers to the mul- operation. 
tiplicand, we multiply it by 100 (Art. 55) : this 4)27500 
product is 4 times too great ; for the multiplier is 6875 
but one-fourth of 100 ; hence, to multiply by 25, ^ 

Annex ttao ciphers to the multiplicand and divide the 
restdt by 4. 

EXAMPLES. 

1. Multiply 127 by 25. I 3.. Multiply 87504 by 25. 

2. Multiply 4269 by 25. | 4. Multiply 704?63 by 25. 

71. To multiply by 12J. 
1. Multiply 326 by 12^. 

Analysis. — Since 12^ is one-eighth of 100, operation. . 
Annex two ciphers to the nmltiplicand and di- 8)32600 
vide the resuU by 8. 4075* 
examples. 

1. Multiply 284 by 12J. I 3. Multiply 4740 by 12^. 

2. Multiply 376 by 12|. | 4. Multiply 70424 by 12J. 

72. To multiply by 33J. 
1. Multiply 675 by 33J. 

Analysis. — Annexing two ciphers to the mul- operation. 

tiplicand, multiplies it by 1 00 : but the multiplier 3)67500 

is but one-third of 100 : ience, * 22500 

Annex two ciphers and divide the result by 3, ^^ouu 

examples. 

1. Multiply 889626 by 33J. I 3. Multiply 5337756 by 33| 

2. Multiply 740362 by 33|. | 4. Multiply 2221086 by 33|-. 

68. When the divisor is 1, what is the quotient 1 \Vhen the divisor 
U equal to the dividend, what is the quotient I When the divisor is less 
than the dividend, how does the quotient compare with 1 1 When the di' 
visor is greater than the dividend, how does the quotient compare with 1 1 

69. If a product he divided by one of the faClon^^ViAX ^^va^x^*^ 
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73. To multiply kf 126. 
1. Multiply 375 by 125. 

AxALTsis. — Annexing three ciphers to the mul- 
tiplicand, nmltiplicfl it by 1000 : but 125 is but 8)375000 
mu-ngktk of one thomand : hence^ 46ft75 

Annex three eipktn and dhmU the rtsut hy 8. noio 

EXAMPLES* 

1. Multiply 29632 by 125. | 3. Multiply 970406 by 125. 

2. Multiply 8796704 by 125. | 4. Multiply 704294 by 165. 

74. By reyersing the last £)ui processes, we luiTe the fiiiii 
following rules : 

1. To divi3e any number by 25 ; 

Multiply the number by 4, and divide ike product bjf lOOl 

2. To divide any number by 12^. 

Multiply the number by 8, and divide the product by lOOl 

3. To divide any number by 33J : 

Multiply the number by 3, and divide the prodwt by 100. 

4. To divide any number by 125 : 

Multiply by 8, and divide the product by 1000. 

EXAMPLES. 



1. Divide 3175 by 25. 

2. Divide 106725 by 25. 

3. Divide 2187600 by 25. 

4. Divide 2426225 by 25. 

5. Divide 1762405 by 25. 

6. Divide 4075 by 121. 

7. Divide 3550 by 12l. 

8. Divide 59262| by 12J. 



9. Divide 880300 by 12J 

10. Divide 22500 by 33." 

11. Divide 654200 by 3i 

12. Divide 7925200 by 33J.. 

13. Divide 4036200 by 33}. 

14. Divide 93750 by 125. 

15. Divide 3007875 by 125 

16. Divide 6758625 by 125. 



70. Whft is the rule for multiplying by 26 1 

71. What is the rule for multiplying by 12^? 
78. What if the rule for multiplying by 33^ 1 
73. What i« the rule for multiplying by 1261 
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CONTRACTIONS IN DIVISION. 

75. OontractionB in Division are short methods of finding 
the quotient, when the divisors are composite nnmbers. 

OASB I. 

76. When the divisor is a composite number. 

h Let it be required to divide 1407 dollars equally amon 
21 men. Here the factors of the divisor are 7 and 3. 

AnALTsis. — ^Let the 1407 dollars 
6e first divided into 7 equal piles. 
£ach pile will contain 201 dollars. 
Let each pile be now divided into 3 
equal parts. Each part will contcuin 
67 dollars, and the number of parts 
▼ill be 21 : hence the following 

EuLE. — Divide the dividend by one of the factors of the 
divisor; then divide the quotient, thus arising ^ hy a second 
factor^ and so on, till every factor has been used as a divisor : 
the last quotient toUl be the answer. 



OPERATION. 

7)1407 
3 )201 Ist quotient 
67 quotient sought 



EXAMPLES. 

I>ivlde the following numbers by the factors ; 



1. 1260 by 12=3x4. 

2. 18576 by 48=4X12. 

3. 9576 by 72=9x8. 

4. 19296 by 96=12x8. 



6. 55728 by 4x9x4=144. 

6. 92880 by 2x2x3x2x2. 

7. 57888 by 4x2x2x2. 

8. 154368 by 3x2x2. 



NoTX.-r— It oiien happens that there are remainders after some 
of the divisions. How are we to find the true remainder ? 



74. — 1. What is the rule for dividing by 25 1 

3. What is the rule for dividing by 12^ t 
8. What is the rule for dividing by 33i f 

4. What is the rule for dividing by 125 f 

75. What are contractionB in division 1 What is a composite num- 
ber! 

76. What is the rule for division when the divisor is a compocit« 
number 1 
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77. Let it be required to divide 751 grapes into 16 eqiuJ 
parts. 

f 4)751 

4x4=16 -| 4)187 .... 3 first remainder. 
I ~46. . . 3x4=12 
3 

15 true rem. Ans. A6\^, 

Note. — ^The factors of the divisor 16, are 4 and 4. * 

Analysis. — If 751 grapes be divided by 4, there will be 187 
bunches, each containing 4 grapes, and 3 grapes over. The unit 
of. 187 is one bunch ; that is, a unit 4 times as great as 1 grape. 

If we divide 187 bunches by 4, we shall have 46 piles, each 
containing 4 bunches, and 3 bunches- over : here, again, the unit 
of the quotient is 4 times as great as the unit of the dividend. 

If, now we wish to find the number of grapes not included in 
the 46 piles, we have 3 bunches with 4 grapes in a bunch, and 
3 grapes besides : hence, 4 x 3 = 12 grapes ; and adding 3 
grapes, we have a remainder, 15 grapes ; therefore, to find the 
remainder, in units of the given dividend : 

L Multiply the last remainder by the last divisor but 4me^ 
and add in the preceding remainder : 

11. Mtdtiph/ this result by the next preceding divisor, 
and add in the remainder^ and so an, till you reach the 
unit of the dividend. 

SX&HPLE8. 

1. Let it be requirea to divide 43720 by 45. 
3) 43720 

45=3x5x3 j 5) 14573 .l = lstrcm. 1x5+3=8; 

3 )2914 .3=2drem. 8x3+1=25 
971 . l=3d rem. 25»trAe rem. 

Divide the following numbers by the factors, for the divisors : 



2. 956789 by 7x8=56. 

3. 4870029 by 8x9=72. 

4. 674201 by 10x11 = 110. 
6. 445767 by 12x12=144. 



6. 1913578 by 7x2x3 = 42 

7. 146l87by3x5x7 = 105 

8. 26964by 5x2x11 = 110 

9. 93696by3x7xll=r231 



77. Give the nilo for the remunder. 



IN DIVISION. 
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CA8X II. 

78. When the Divisor it 10, 100, 1000, 4rc. 
AKiLTsis. — Since any number is made up of units, UinB, hun- 
dreoB, &c. (Art. 28), the number of tens in any dividend will 
tete how many times it contains 1 ten, and the units will be the 
rcmainder. The hundreds will denote how many times the divi- 
dend ocntains 1 hundred, and the tens and units will be the remain- 
der; and similarly, when the divisor is 1000, 10000, &c. ; hence, 
j^ut iff from the right hand as many figures as there are ciphers in 
the divisor — the figures at the left will be the quotient^ and those at 
the right, the remainden 

XZAMFLES. 

1. Divide 49763 by 10. I 3. Divide 496321 by 1000. 
% Divide 7641200 by 100. | 4. Divide 64978 by 10000. 

CASE III. 

79. When there are ciphers on the right of the diviior^ ' 

I. Let it be required to divide 673889 by 700. 
Analysis. — ^We may regard the operation. 

divisor as a composite number, of 7|00)673|89 

which the factors are 7 and 100. — 

We first divide by 100 by striking * remains. 

off the 89, and then find that 7 is J?? 

contained in the remaining figures, Ans, 96i)^f 

96 times, with a remainder of 1 ; 

this remainder we multiply by 100, and then add 89, forming the 
true remainder 189 : to the quotient 96, we annex 189 divided by 
700, for the entire quotient : hence, the following 

Rule I. — Cut ojf^ the ciphers hy a line, and cut off the 
same number of figures from the right of the dividend, 

II. Divide the remaining figures of the dividend hy the 
remaining figures of the divisor, and annex to the remainder , 
if there he one, the figures cut off from the dividend: this wiU 
form the true remainder, 

EXAMPLES. 

1. Divide 8749632 by 37000. 

t 

78. How do you divide when the divisor is 1 with ciphers annexed? 
Give the reason of the rule ? 

79. How do you divide when there are ciphers on the right * tha 
divisor f How do jpu form the true remainder 7 
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37|000)8749|632(236 
74 

134 Ans. 236HJ§J. 

. Ill 
239 
222 
17 - 

Divide the following numbers : « 

2. 986327 by 210000. 5. 5714364900 by 36500. 

3. 876000 by 6000.' 6. 18490700 by 73000. 

4. 36599503 by 400700. 7. 70807149 by 31500. 

APPLICATIONS. 

80. Abstractly, the object of division is to find firom two' 
given numbers a third, which, multiplied by the first, will 
produce the second. Practically, it has three objects : 

1. Knowing the number of things and their entire cost, to 
find the price of a single thing : 

2. Knowing the entire cost of a number of things and the 
price of a single thing, to find the number of things : 

3. To divide any number of things into a given number of 
equal parts. 

For these cases, we have firom the previous principles 
(page 57), the following 

RULES. 

I. Divide the entire cost by the nwmher of the things : 
the quotient loiU be the price of a single thing. 

XL Divide the entire cost by the price of a single thing : 
the quotient unll fee the number of things. 

111. Divide the whole number of things by the number of 
parts into which they are to be divided : the quotient tcill 
be the number in each part, 

QUESTIONS INVOLVING THB PREVIOUS RULES. 

1* Mr. Jones died, leaving an estate worth 4500 dollars, to 
be divided equally between 3 daughters and 2 sons : what 
^as the share of each ? 



Tf '3^3 ij^g object of division, abstractly 1 How many objects has 
f^'^cticajjy f Name the thiee oh]cci&. GWcmeiu\e*foi\)cv«i\>as^^<»»^?k 
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2. Mhat Aumber must be multiplied by 124 to produce 
40796 ? 

3. The sum of 19125 dollars is to be distributed equally 
among a certain number of men, each to receive 425 dollars : 
how many men are to receive the money ? 

4. A merchant has 5100 pounds of tea, and wishes to pack 
it in 60 chests : how much must he put in each chest ? 

5. The product of two numbers is 51679680, and one of 
tSte factors is 615 : what is Ihe other factor 1 

6. Bought 156 barrels of flour for 1092 dollars, and sold 
the same for 9 dollars per barrel : how much did I gain ? 

7. Mr. James has 14 calves worth 4 dollars each, 40 sheep 
worth 3 dollars each ; he gives them all for a horse worth 
150 dollars : what does he make or lose by the .bargain ? 

8. Mr. Wilson sells 4 tons of hay at 12 dollars per ton. 
80 bushels of wheat at 1 dollar per bushel, and takes in 
payment a horse worth 65 dollars, a wagon ^orth 40 dollars, 
and the rest in cash : how much money did he receive ? 

9. How many pounds of cofiee, worth 12 cents a poimd, 
must be given for J368 pounds of sugar, worth 9 cents a 
pound ? 

10. The distance around the earth is computed to be about 
25000 miles : how long would it take a man -to travel that 
distance, supposing him to travel at the rate of 35 miles a 
day? 

11. If 600 barrels of flour cost 4800 dollars, what will 
2172 barrels cost? 

12. If the remainder is 17, the quotient 610, and the divi- 
dend 45767, what is the divisor ? 

13. The salary of the President of the United States is 
250*00 dollars a year : how much can he spend daily and 
save of his salary 4925 dollars at the end of the year ? 

14. A farmer purchased a farm for which he paid 18050 
dollars. He sold 50 acres for 60 dollars an acre, and the re- 
mainder stood him in 50 dollars an acre : how much land 
did he purchase ? 

15. There are 31173 verses in the Bible: how many 
verses must be read each day, that it may be read through 
in a year? 

16. A farmer wishes to exchange 250 bushels of oats at 
42 cents a bushel, for flour at 7 doUata y^x \^^^ \ W« 
Itarrela will he receive ? 
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17. The owner of an egtate sold 240 acres of laml and had 
312 acres left : how many acres had he at first ? 

18. Mr. James hought of Mr. Johnson two farms, cme cou- 
taining 250 acres, for which he paid 85 dollars per acre ; the 
second containing 176 acres, for which he paid 70 dollars afh 
acre ; he then sold them hoth for 75 dollars an acre : did h 
make or lose, and how much ? 

19. A farmer has 279 dollars with which he wishes to buy 
cows at 25 dollars, sheep at 4 dollars, and pigs at 2 dollars 
apiece, of each an equal number : how many can he buy of 
each sort ? 

20. The sum of two numbers is 3475, and the smaller is 
1162 : what is the greater 1 

21. The difference between two nimibers, 1475, and the 
greater number is 5760 : what is the smaller? ' 

22. If the product of two numbers is 346712, and one of 
the factors is 76 : what is the other factor? 

23. If the quotient is 482, and the dividend 135442 : what 
is the divisor ? 

24. A gentleman bought a house for two thousand twenty- 
five dollars, and furnished it for seven hundred and six dol- 
lars ; he paid at one time one thousand and ten dollars, and 
at another time twelve hundred and seven dollars : how much 
remained unpaid 1 

' 2-5. At a certain election the whole number of votes cast 
for two opposing candidates was 12672 : the successful can- 
didate received 316 majoiity : how many votes did each re- 
ceive ? 

26. Mr. Place purchased 15 cows ; he sold 9 of them for 
35 dollars apiece, and the remainder for 32 dollars apiece, 
when he found that he had lost 123 dollars : how much did 
he pay apiece for the cows ? 

27. Mr. Gill, a drover, purchased 3G head of cattle at 64 
dollars a head, and 88 sheep at 5 dollars a head ; he sold the 
cattle at one-quarter advance and the sheep at one-fifth ad- 
vance : how much did he receive for both lots 1 

28. Mr. Nelson supplied his farm with 4 yoke of oxen at 
93 dollars a yoke ; 4 plows at 1 1 dollars apiece ; 8 horses at 
97 dollars each ; and agrees to pay for them in wheat at 
1 dollar and a half per bushel : how many bushels must ho 
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so. If a man's salary is 800 dollars a yeai and his expenses 
425 dollars, how many years will elapse before he will be 
worth 10000 dollars, if he is worth 2500 dollars at the pro- 
eeiut time ? 

30. How long can 125 men subsist on an amount of fobd 
that will last 1 man 4500 days ? 

31. A speculator bought 512 barrels of flour for 3584 dol- 
lars and sold the same for 4608 dollars : how much did h 
gain per barrel ? 

32. A merchant bought a hogshead of molasses containing 
96 gallons at 35 cents per gallon ; but 26 gallons leaked out, 
and he sold the remainder at 50 cents per gallon : did ho 
gain or lose, and how much ? 

33. Two persons counting their money, together they had 
342 dollars ; but one had 28 dollars more than the other : 
how many had each ? 

34. Mrs. Louisa Wilsie has 3 houses valued at 12530 dol- 
lars, 11324 dollars, and 9875 dollars : also a farm worth 6720 
doUars. She hsts a daughter and 2 sons. To the daughter 
she gives one-third the value of the houses and one -fourth the 
value of the farm, and tlien divides the remainder equally 
among the boys : how much did each receive ? 

35. A person having a salary of 1500 dollars, saves at the 
end of the year 405 dollars : what were his average daily 
expenses, allowing 365 days to the year 1 

36. Mr. Bailey has 7 calves worth 4 dollars apiece, 
9 sheep worth 3 dollars apiece, and a fine horse worth 175 
dollars. He exchanges them for a yoke of oxen worth 125 
dollars and a colt worth 65 dollars, and takes the balance in 
hogs at 8 dollars apiece : how many does he take ? 

37. Mr. Snooks, the tailor, bought of Mr. Squire, the mer- 
chant, 4 pieces of cloth ; the first and second pieces each 
measured 45 yards, the third 47 yards, and the fourth 53 
yards ; for the whole he paid 760 aoUars : what did he pay 
for 35 yards ? 

38. Mr. Jones has a farm of 250 acres, worth 125 dollars 
per acre, and offers to exchange with Mr. Gushing, whose 
farm contains 185 acres, provided Mr. Gushing will pay him 
20150 dollars diflerence : what was Mi. Gushing*s farm 
valued at per acre 1 
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39. The volcano in the island of Bourbon, in 1796, threw 
out 45000000 cubic feet of lava : how long would it take 25 
carts to catry it .off, if each cart carried 12 loads a day, and 
40 cubic feet at each load ? 

40. The income of the Bishop of Durham, in England, is 
292 dollars a day ; how many clergymen would this support 
in a salary of 730 dollars per annum ? 

41. The diameter of the earth is 7912 miles, and the diame* 
ter of the sun 112 times as great : what is the diameter of the 
sun. 

42. By the census of 1850, the whole population of the 
United States was 23191876 ; the number of births for the 
previous year wa^ 629444 and the number of deaths 324394 : 
supposing the births to be the only sourca of increase, what 
was the population at the beginning of the previous year 

43. Mr. Sparks bought a. third part of neighbor Spend- 
thrift's farm for 2750 dollars.' Mr. Spendthrift then sold half 
the remainder at an advance of 250 dollars, and then Mr. 
Sparks- bought what was left at a ftirther advance of 250 
dollars : how much money did Mr. Sparks pay Mr. Spend- 
thrift, and what did he get for his whole farm ? 

44. George Wilson bought 24 barrels of pork at 14 dollars 
a barrel ; one-fourth of it proved damaged, and he sold it at 
half price, and the remainder he sold at an advance of 3 dol- 
lars a barrel : did he make or lose by the operation, and how 
much 1 

45. A miller bought 320 bushels of wheat for 576 dollars, 
and sold 256 bushels for 480 dollars : what did the remain- 
der cost him per bushel 1 

46. A merchant bought 117 yards of cloth for 702 dollars', 
and sold 76 yards of it at the same price for which he boughil 
it ; what did the cloth sold amount to ? 

47. - If 46 acres of land produce 2484 bushels of com ; how 
many bushels will 1 20 acres produce ? 

48. Mr. J. Williams goes into business with a capital of 
25000 dollars ; in the first year he gains 2000 ; in the second 
year 3500 dollars ; in the third year 4000 dollars ; he then 
invests the whole in a cargo of tea and doubles his money ; 
he then took out his original capital and divided the residue 
equally between his 5 children : what was the porti6n of 

. each? 
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UNITED STATES MONEY* 

81. NumberB are collections of units of the same kind, 
[n jbnning these collections, we first collect the lowest cr pri* 
ouuy units, until we reach a certain number ; we then 
change the unit and make a second collection, and ailer 
te&ching a certain number we again change the unit, and so on 
In abstract numbers, we first collect the luuts 1 till we 
teach ten ; we then change the unit to 1 ten and collect till 
we reach 10 ; we then change the unit to 1 00, and so on. 

A ScALB expresses the relations between the orders of units, 
in any number. There are two kinds of scales, uniform and 
varying. In the abstract numbers, the scale is luuform, the 
units of the scale being 10, at every point 

82. United States money is the currency established by 
Congress, A. D. 1786. The names or denominations of its 
units are. Eagles, Dollars, Dimes, Cents, and Mills. 

The coins of the United States are of gold, silver, and cop- 
per, and are of the following denominations : 

1. Gold : Double-eagle, eagle, half-eagle, three-dollars, 
quarter-eagle, dollar. 

2. Silver: DoUal, hal^dollar, quarter-dollar, dime, hal^ 
dime, and three-cent piece. 

3. Copper: Cent, half-cent. 

TABLE. 

10 Mills make 1 Cent, marked ct. 
10 Cents - - 1 Dime, - - d. 
10 Dimes - - 1 Dollar, - - $. 
10 Dollars - - 1 Eagle, - - E. 

Mills. Cents. Dimes. Dollars. Eagles 

10 =1 

100 =10 =1 

- 1000 = 100 = 10 =1 

10000 = 1000 = 100 = 10 =1 



81. What are numbers How are numbers formed 1 How are ntii- 
pie numbers formed 1 What is the scale 1 ^luX is the primary unit 
io simple numbers ^ 
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83. It is seen, from the above table, that in United States 
money, the primary unit is 1 mill ; the units of the scale, in 
passing from mills to cents, are 10. The second unit is 1 
cent, and the units of the scale in passing to dime^ are 10. 
The third unit is 1 dime, and the units of the scale in passing 
to dollars, are 10. The fourth unit is 1 dollar? and the nnits 
of the scale in passing to eagles, are 10. This scale is the 
same as in simple numbers ; therefore, 

The units of United States money may he added, s^uh- 
tracted, multiplied, and divided, by the same rules thai 
have already been given for simple numbers. 

J . NUMERATION TABLE. 




S 5 S 

5 7, is read 5 cents and 7 mills, or 57 mills. 
16 4, - - 16 cents and 4 mills, or 164 mills. 
•0 2, 1 2 0, - - 62 dollars 12 cents and no mills. 
:^ 7, 6 2 3, - - 27 dollars 62 cents and 3 mills. 
4 0, 4 1, - - 40 dollars 4 cents and 1 mill. 

The comma, or separatrix, is generally used to separate the 
cents from the dollars. Thus $67,256 is read 67 dollars 2^ 
cents and 6 mills. Cents occupy the two first places on the 
right of the comma, and mills the third. 

United States money is read in dollars, cents and mills 

82. What is United States money 1 What are the names of its 
units 1 What are the coins of the United States 1 Which gold 1 
Which silver 1 Which copper 1 

83. In United States money what is the primary unit 1 What is the 
Bcale in passing from one denomination to another 1 How does this 
compare with the scale in simple numbers 1 What then follows 1 
What is used to separate dollars from cents 1 How is United States 
money read 1 

84. What is reduction 1 How many kinds of reduction are there? 
Name them. How may cents be changed into mills? How may cio|« 

lars be cbanged^ mto cents 1 How into imYLt^ t 
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REDUCTION OF UNITED STATES MONET. 

84. Reduction of United States Money is changing the 
unit from one denomination to that of another, without altering 
the value of the number. It is divided into two parts : 

] St To reduce &om a greater unit to a less, as from dol- 
lars to cents. 

2d. To reduce from a less unit to>a greater, as from mills 
to dollars. 

86. To reduce from a greater unit to a less. 
From the table it appears, 

1st That cents may be changed into mills by annexing 
one cipher. 

2d. That dollars may be changed into cents by annexing 
ttoo ciphers, and into miUs by annexing three ciphers. 

3d. That eagles may be changed into dollars by annexing 
one cipher. 

The reason of these rules is evident, since 10 mills make a 
cent, 100 cents a dollar, and 1000 mills a dollar, and 10 
dollars 1 eagle. 

EXAMPLES. 

1. Reduce 25 eagles, 14 dollars, 85 cents and 6 mills to 
the denomination of mills. 

OPXRATION. 

25 eagles =250 dollars, 
add 14 dollars, 

264 dollars= 26400 cents, 
add • • 85 cents, 

26485 cents= 264850 mills, 

add ' - 6 mills, 

Ans. 264856 mills, 

2. In 3 dollars 60 cents and 5 mills, how many mills T 

3 dollars=300 cents, 

60 cents to be added, 

360=3600 mills, tp^\dci\x%i\&^^tk^Q^ 
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3. In 37 dollars 37 cents 8 znDls, how many niillB? 

4. In 375 dollars 99 cents 9 mills, how many loilla T 

5. How many mills in 67 cents 1 

6. How many mills in $54 ? 

7. How many cents in $125?, 

8. In $400, how many cents ? How many mills? 

9. In $375, how many cents ? How many mills ? 

10. How many mills in $4 ? In $6 ? In $10,14 ceati^ 

11. How many mills in $40,36 cents 8 milU? 

12. How many mills in $71,45 cents 3 mills? 

86. To reduce from a less unit to a greater, 

1. How many dollars, cents and mills in 26417 millft 
Analysis. — ^We first divide the mills by 10, opkratk»i 
giving 2641 cents and 7 mills over; we then- 1 0)2641 17 
divide the cents by 100, giving 26 dollars, and I00\26i41 
41 cents over : hence, the answer is 26 dollars ^ * 

41 cents and 7 mills: therefore, Ans. $26,417. 

I. To reduce mills to cents : cut ojf the right hand figun^ 

II. To reduce cents to dollars : cut off the ttao right hand 
Jigures: and, 

III. To reduce mills to dollars : cut off the three right 
haiid jigures, . 

EXAMPLES. 

1. How many dollars cents and mills are thore in 67897 
mills? 

2. Set down 104 dollars 69 cents and 8 mills. 

3. Set down 4096 dollars 4 cents and 2 mills. 

4. Set down 100 dollars 1 cent and 1 milL 

5. Write down 4 dollars and 6 mills. 

6. Write down 109 dollars and 1 mill. 

7. Write down 65 cents and 2 mills. 

8. Write down 2 mills. 

9. Reduce 1607 mills, to dollars cents and mills. 

10. Reduce 170464 mills, to dollars cents and mills. 

11. Reduce 8674416 mills, to dollars cents and mills. 

12. Reduce 94780900 mills, to dollars cents and mills. 

13 . Reduce 7416421Q mills, to dollars cents and mills. 

86. How do vou change mills into cents 1 How do you change cents 
bto dirflars^ Uow do you change milhi to doUan 1 
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8T» One number is said to be an aliqtiot part of another, 
when it is contained in that other an exact immber of times. 
Thus ; 50 cents, 25 cents, 6ic., are aliquot parts of a dollar : 
so ako 2 months, 3 months, 4 months and 6 months are ali- 
quot parts of a year. The parts of a dollar are sometimes 
expi^sed fractionally, as in the following 



ALIQUOT PARTS. 



$1 

I of a dollar 
of a dollar: 
of a -dollar 

I of a dollar 



TABLE OF 

= 100 cents. 
= 50 cents. 
=33^ cents. 
= 25 cents. 
= 20 cents. 



of a dollar = 
^ of SL dollar = 
^ of a dollar = 
3>5 of a dollar = 
i of a cent = 



12} cents. 
10 cents, 
cents. 
5 cents. 
5 mills. 



ADDITION OF UNITED STATES MONEY. 

1. Charles gives 91 cents for a top, and 3} cents foi 6 
quills : how much do they all cost him ? 

2. John gives $1,37} for a pair of shoes, 25 cents for a 
penknife, and 12} cents for a pencil : how much does he pay 
for all 1 

^ OPERATION. 

Analysis. — ^We observe that half a cent is equal ^ 37^5 
to 5 mills. We then place the mills, cents and dol- 
lars in sepaiate columns. We then add as in simple \ 

numbers. !i_ 

$1,750 

OPERATION. 

3. James gives 50 cents for a dozen oranges, $0,50 
12} cents for a dozen apples, and 30 cents for |1 25 
a pound of raisins : how much fcx all 1 )30 

$0,92o 

88. Hence, for the addition of United States money, we 
nave the £)llowing 

Rule. — I. Set dotvn the numbers so that units of tite 
mme value sJudl fall in the same column. 



87. Wbut is an aliquot part 1 How many conts in a dollar 1 In half 
iliillnr 1 In a tliinl uf a d jllar 1 In m iuuTth uf a dolWt \ 
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IL Add up the several columns as in simple numberSf 
ayid place the separating paint in the sum directly tender 
that in the columns. 

Proof. — The same as in simple numbers. 

XXAMPLE8. 



^. Add $67,214, $10,049, $6,041, $0,271, together. ' 



(1) 




(3.) 


$ cts. m. 


$ cts.m. 


$ cts. m. 


67,214 


69,316 


81,053 


10,049 


87,425 


67,412 


6,041 


48,872 


95,376 


0,271 


56,708 


87,064 


$83,«i75 




$330,905 



APPLICATIONS. 

1. A grocer purchased a box of candles foi 6 dollarB 
89 cents : a box of cheese for 25 dollars 4 cents and 3 mills ; 
a keg of raisins for 1 dollar 12^ cents, (or 12 cents and 5 
mills ;) and a cask of wine for 40 dollars 37 cents 8 mills : 
what did the whole cost him *? 

2. A farmer purchased a cow for which he paid 30 dollars 
and 4 mills ; a horse for which he paid 104 dollars 60 cents 
and 1 mill ; a wagon for which he paid 85 dollars and 
9 mills : how much did the whole cost ? 

3. Mr. Jones sold farmer Sykes 6 chests of tea for $75,641 ; 
9 yards of broadcloth for $27,41 ; a plow for $9,75 ; and a 
harness for $19,674 : what was the amount of the bill? 

4. A grocer sold Mrs. Williams 18 hams for$26,497 ; abag 
of coffee for $17,419 ; a chest of tea for $27,047 ; and a 
firkin of butter for $28,147 : what was the amount of her 

biin 

5. A father bought a suit of clothes for each of his four 
boys ; the suit of the eldest cost $15,167 ; of the second, 
$13,407 ; of the third, 12,75 ; and of the youngest, $11,047 ; 
how much did he pay in all ? 



88. How do you set down the numbers for addition 1 How-do loc 
add op the columns ! How do you place the sc^iaratixig pohit! llow. 
^ou prove additiuti 1 
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6. A fiither has six cliildren ; to the first two he gives 
each $375,416 ; to each of the second two, $287,55 ; to each 
of the third two, S259,004 : how much did he give to them 
all? 

7. A man is indebted to A, $630,49 ; to B, $25 ; to C, 
87^ cents ; to D, 4 mills : how much does he owe ? 

8. Bought 1 gallon of molasses at 28 cents per gallon ; a 
half pound of tea for 78 cents ; a piece of flannel for 12 dol- 
lars 6 cents and 3 mills ; a plow for 8 dollars, 1 cent and 

1 mill ; and a pair of shoes for 1 dollar and 20 cents : what 
Jid the whole cost ? 

9. Bought 6 pounds of coflee ibr 1 dollar 12} cents ; a 
wash-tub for 75 cents 6 mills ; a tray for 26 cents 9 mills ; a 
broom for 27 cents ; a box of soap for 2 dollars 65 cents 
7 mills ; a cheese for 2 dollars 87} .cents ; what is the whole 
amount ? 

10. What is the entire cost of the following articles, viz. : 

2 gallons of molasses, 57 cents ; half a pound of tea, 37} 
cents ; 2 yards of broadcloth, $3,37} cents ; 8 yards of flan- 
nel, $9,875 ; two skeins of silk, 12} cents, and 4 sticks of 
twist, 8} cents ? 

SUBTRACTION OF UNITED STATES MONEY. 

1. John gives 9 cetits for a pencil, and 5 cents for a top, 
how much more does he give for the pencil than top? 

2. A man buys a cow for $26,37, and a calf for $4,50 : 
how much more does he pay for the cow than calf I 

OPXRATION. 

Note. — ^We set down the numbers as in addition, $26,37 
and then subtract them as in simple numbers. 4,50 

$21,87 

89. Hence, for subtraction of United States money, we 
have the following 

RitLE. — Write (he less number under the greater so that 
unite of the same value shall fall in the same column. 



69. How do you set down the numbers for subtraction 1 How do 
jOQ subtract them 1 Where do you place the separating pouit in the 
remainder t How do yon proT« subtraction t 
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II. Subtract eu in simple numbers, and phue A€ mpar aHn $ 
paint in the remainder directly under that in the eohtmn9. 

Proof. — The same as in simple numbers. 

EXAMPLES. 

(1.) (2.) 

From $204,679 From $8976,400 

Take 98,714 Take 610,098 

Remainder $105,965 Remainder $8366,302 

(3.) (4.) (5.) 

$620,000 $327,001 $2349 

19,021 2,090 29 ,33 

$600,979 $324,911 $2319,67 

6. What is the diSerence between $6 and 1 mill ? Between 
$9,75 and 8 mills? Between 75 cents and 6 mills t Between 
$87,354 and 9 mills 1 

7. From $107,003 take $0,479. 

8. From $875,043 take $704,987. 

9. From $904,273 take $859,896. 

APPLICATIONS. 

1. A man's income is $3000 a year ; he spends $187,50 : 
how much does he lay up f 

2. A man purchased a yoke of oxen for $78, and a cow fi>i 
$26,003 : how much more did he pay for the oxen than Tot 
the cow 1 

3. A man buys a horse for $97,50, and gives a hundred 
dollar bill : how much ought he to receive back ? 

4. How much must be added to $60,039 to make the sufti 
$1005,40? 

5. A man sold his house for $3005, this sum being $98,039 
more than he gave for it : what did it cost him 1 

6. A maj^ bought a pair of oxen for $100, and sold their 
again for $75,37^ : did he make or lose by the bargain, and 
how much 1 . 

7. A man starts on a journey with $100 ; he spends 
$87,57 : how much has he left ? 

fi. Haw much iiniF\ \vu add U) $40,173 U» uitdte $1001 
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9. A man piuchased a pair of hones for $450, but finding 
one of them injured, the seller agreed to deduct $106,325 : 
-what had he to pay ? 

10. A farmer had a horse worth $147,49, and traded him 
for a colt worth hut $35,048 : how much should he receive 
in money ? 

11. My house is worth $8975,034 ; my bam $695,879: 
what is the difierence of their values ? 

12. What is the difierence between nine hundred and sixty- 
nine dollars eighty cents and 1 mill, and thirty-six dollaxa 
ninety-nine cents and 9 mills ? 

MULTIPLICATION OF UNITED STATES MONEY. 

1. John gives 3 cents apiece for 6 oranges : how much do 
they cost hun ? 

2. John buys 6 pairs of stockings, for which he pays 25 
cents a pair : how much do they cost him ? 

3. A farmer sells 8 sheep for $1,25 each: hew much doeg 
he receive for them ? 

OPXRATION. 

Analtsti; — ^We multiply the cost of one sheep by $1,25 
she number of sheep, and the product is the entire 8 

IToioo 

90. Hence,^ for the multiplication of United States money 
by an abstract number, "we have the following 

Rule. — L Write the money for the midtipUcand^ and tht 
{xbstract number for the multiplier. 

II. Multiply as in simple numbers, and the product unU 
be the answer m the latvest denomination of the muUi- 
pUcand, 

III. Reduce the prodtcct to dollars, cents and mills, 
PiuxMP. — Same as in simple numbers. 

EXAMPLES. 

1. Multiply 385 dollars, 28 cents and 2 mills, by 8. 

OPERATION. (2.) 

$385,282 $475,87 

8 9 

Product $3082,256 . Piodnct H^^^xBS 
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3. What will 55 yards of cloth come to at 37 oentB pea 
yard ? 

4. What will 300 bushels of wheat come to at |l,25 pel 

bushel 1 

5. What will 85 pounds of t^a come to at 1 dollar 37} 
ents per pound ? 

6. What will a firkin of butter containing 90 pounds come 
a( 25^ cents per pound ? 

7. What is the cost of a cask of wine containing 29 gal- 
lons, at 2 dollars and 75 cents per gallon ? 

8. A bale of cloth contains 95 pieces, costing 40 dollan 
37 J cents each : what is the cost of the whole bale 1 

9. What is the cost of 300 hats at 3 dollars and 25 cents 
apiece ? 

10. What is the cost of 9704 oranges at 3^ cents apiece t 

Note. — ^We know that the product of two num- 
bers oontains the same number of imits, whichever 
be used as the multiplier (Art. 48). Hence, we 
may multiply 9704 by 3^ if we assign the proper 
unit (1 cent) to the product. 

11. What will be the cost of 356 sheep at 3^ dollars a 
head] 

12. What will be the cost of 47 barrels of apples at 1| 
dollars per barrel ? 

13. What is the cost of a box of oranges containing 450, 
at 24 cents apiece ? 

14. What is the cost of 307 yards of linen at 68^ cents 
per yard ? 

15. What will be the cost of 65 bushels of oats at 33^ cents 
a bushel ? 

Analysis. — If the price were 1 dollar a bushel, operation. 
the cost would be as many dollars as there are 3)65,000 
bushels. But the cost is 33i cei!ts=i of a dollar: *21 6663 
henoe, the cost will be as many dollars as 3 is con- * ™ 

tallied times in 65=21 dollars, and 2 dollars over, which is re- 



OPERATION. 

9704 
.03^ 

4852 
29112 

1339,64 



90. How do you multiply United States money 1 -What will be the 
JenominatioTi of the product 1 How will you then reduce it to dollaf» 
uittl rcutm ^ ffitw flo yoii prove muAilvUcAUonl 
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luoed to cents by annexiiig two ciphers, and to mills by annexing 
three ; then, dividing the cents and mills by 3, we have the entire 
«ost: hence, 

91. To find the cost, when the price is an aliquot paxt of 
i dollar. 

Take such a part of the number which denotes the commo 
lity^ as the price is of I dollar. 

EXAMPLES. 

1. What would be the cost of 345 pounds of tea at 50 
cents a pound I 

2. What would 675 bushels of apples cost at 25 cents a 
bushel ? 

3. If 1 pound of butter cost 12^ cents, what will 4 firkins 
cost, each weighing 56 pounds 1 

4. At 20 cents a yard, what will 42 yards of cloth cost ? 

5. At 33^ cents a gallon, what will 136 gallons of mo- 
lasses cost 1 

OPERATION. 

6. What will 1276 yds. 4)$1276 cost at 1 dollar a yard, 
of cloth cost at $1,25 a 319 cost at 25 cts. a yard. 
y^^^ • $1595 cost at $1 ,25 a yard. 

7. What would be the cost of 318 hats at $1,12^ apiece ? 

8. What will 2479 bushels of wheat come to at $1,50 
a bushel 1 

. 9. At $1,33J a foot, what will it cost to dig a well 78 feet 
deep I 

10. What will be the cost of 936 feet of lumber at 3 
dollars a hundred 1 

Analysis. — At 3 dollars a foot the cost would be operation. 
936X3=2808 dollars ; but as 3 dollars is the price 936 
of 100 feet, it follows that 2808 dollars is 100 times 3 
the cost of the lumber : therefore, if we divide Josoifi 
2808 dollars by 100 (which we do by cutting off two 
of the right hand figures (Art. 73), we shall obtain the cost 

Note. — Had the prioe been so much per thousand, we should 
ha\e divided by 1000, or out off three of the right hand figures: 
ueuce, 



91. How do you fiod tbt coft of tevenl Vim%t niW vV» \^%\a^ 
aDquoi pari of» do'd&f 1 
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92. To find the cost of articles sold by the 100 or 1000 : 
Multiply the quantity by the price ; and if the price be 
by the lOQ, cut off two figures on the right hand cf the 
product ; if by the 1000, cut off three, and the remainmg 
figures vjiU be the answer in the same denomination as the 
yrice, which if cents or mills, may be reduced to dollars. 

EXAMPLES. 

1. What will 4280 bricks cost at |5 per 10001 

2. What will 2673 feet of timber cost at $2,25 per 1001 

3. What will be the cost of 576 feet of boards at $10,62 
per 1000 ? 

4. What is the value of 1200 feet of lathbg at 7 doUan 
per 10001 

5. David Trusty, Bought of Peter Bigtree. 

2462 feet of boards at |7, per 1000. 
4520 " " " 9,50 « 

600 " scantling « 11,37 " 

960 " timber " 15, " 
1464 " lathing " ,75 per 100 

1012 " plank " 1,25 «• 

Eeceived Payment, 

Peter Bigtree, 

6. What is the cost of 1684 pounds of hay at $10,50 pes 
ton! 

Analysis. — Since there are opsration. 
200026. in a ton, the cost of 2)10,50 
1000^. will be half as much as — r^ri^n, ^ iaaa7Z. 
for 1 ton: viz. $5,25, or 525 price of lOOOOi, 

cents. Multiply this by the ^^^^ 
number of pounds (1684), and $8,84100 An^. 
cut off three places from the 

right, in addition to the two places before cut off for cents : henoe^ 
93. To find the cost of articles sold by the ton : 
Multiply one-half the price of a ton by the ntmiber of 
pofimds, and cut off three figures from the right hand of 
the product. The remaining figures unll be the cmswer w 
the same denomination as the price of a ton, 

M Bow do you fm^ the cust of artidca sold by th« 100 or 1(100 1 
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XXAKPLES. 

1. What will 3426 pounds of plaster cost at $3,48 per ton ? 

2. What will he the cost of the transportation of 6742 
poanda of iron from Bufialo to New York, at $7 per ton ? 

3. What will he the cost of 840 pounds of hay at $9,50 
pea- ton? at $121 at (15,841 at $10,361 at $18,751 

' DIVISION OF UNITED STATES MONEY. 

94. To divide a numher expressed in dollars, cents or mills, 
into any numher of equal parts. 

'RvLR. — L JHeduee the dividend to cents or ndUs^ if neeecsory. 

II. Divide as in simple numbers^ and the quotient will be the 
answer in the lowest denomination of the dividend: this tnojf 
he reduced to dollars^ cents^ and mills. 

Proof. — Same as in division of simple numhers. 

NoTx. — ^The sign -{-is annexed in the examples, to show thai 
there is a remainder, and that tho division may be continued. 

EXAMPLES. 

1. Divide $4,624 by 4 ; also, $87,256 by 5. 

OPXEATIOM. OPKRJLTION. 

4)$4,624 5)$87,256 

$1,156 , $17,454 

2. Divide $37 by 8. 

Analysis. — ^In this example we first reduce the opkratioh. 

•37 to mills by annexing three ciphers. The quo- 8)$37,000 
tient will then be mills, and can be reduced to dol- $^625 

lars and cents, as before. ' 

3. Divide $56,16 by 16. 

4. Divide $495,704 by 129. 

5. Divide $12 into 200 equal parts. 

. 6. Divide $400 into 600 equal parts. 

7. Divide $857 into 51 equal parts. 

8. Divide $6578,95 into 157 equal parts. 

98. How do you find the cost of articles sold by the ton 1 
94 What is thp rule for division of United Sutes money 1 How do 
fott prove dbision 1 How do you indicate lYvie^t ^vw«\^tk \bas\\% 
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06. The quantity, and the cost of a quantity giveii» to find 

the price of unity (Art 80). 

Divide the cost hy the quanUtv. 

9. Bought 9 pounds of tea for 95,85 ; what was the prioe 
per poimd ? 

10. Faid|29,68 for 14 hanek of apples : what was the 
price per barrel 1 

11. If 27 bushels of potatoes cost $10,125, what is the 
price of a bushel % 

12. If a man receive $29,25 fi>r a^month's workt how 
^ much is that a day, allowing 26 working days to the month? 

13. A produce dealer bought 3 barrels eggs, each con- 
taining 150 dozens, for which he paid $63 : how much did 
he pay a dozen ? 

14. A man bought a piece of cloth containing 72 yards, 
for which he paid $252 : what did he pay per yard ? 

15. If $600 be equally divided among 26 persons, whst 
will be each one's share f 

16. Divide $18000 in 40 equal parts : what is the value of 
each part ? 

17. Divide $3769,25 into 50 equal parts: 'what is one 
part? 

18. A farmer purchased a farm containing 725 acres, fi)r 
which he paid $18306,25 : what did it cost him per acre ? 

19. A merchant buys 15 bales of goods at auction, for 
which he pays $1000 : what do they cost him per bale ? 

20. A drover pays $1250 for 500 sheep ; what shall he 
sell them for apiece, that he may neither make nor lose by 
the bargain ? 

21. The dairy of a farmer produces $600, and he has 25 
cows : how much does he make by each cow 1 

22. A farmer receives $840 for the wool of 1400 sheep : 
how much does each sheep produce him f 

23. A merchant buys a piece of goods containing 105 
yards, for which he pays $262,50 ; he wishes to sell it so as 
to make $52,50 : how much miust he ask per yard ? 

96. When the price of unity and the cost of a quantity an 
given, to find the quantity (Art. 80). 

NoTS.— -The divisor and dividend must both be reduced to ths 
lowest ami named in either before dividing. 
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Divide the cost by the price. 

24. If I pay $4,50 a ton for coal, how much can I buy 
fi>r $67,50? 

26, At |7 a barrel, how much flour can be bought for 
$178,50 ? 

26. How many pounds of tea can be bought for $6,75, at 
75 cents a pound ? 

27. What number of barrels pf apples can be bought ibi 
$47,50, at $2,37^ a barrel ? 

28. At 44 cents a bushel, how many bushels of oats can 
be bought for $14,30 ? 

29. At 34 cents a bushel, how many barrels of apples can 
I buy Ibr $13,60, allowing 2^ bushels to the barrel ? 

30. If 1 acre of land cost $28,75, how much can be 
bought for $3220 1 

31. Paid $40,50 for a pile of wood, at the rate of $3,37^ 
a cord, how much was there in the pile ? 

32. How many sheep can be bought for |132, at $1,37^ a 
head? 

33. At $4,25 a yard, how many yards of cloth can be 
bought for $68? 

34. At $1,12^ a day, how long would it take a person to 
earn $157,50 f 

APPLICATIONS IN THE FOUR PRECUDINa RITLES. 

Note. — See and repeat Rule — ^page 53 : also the three rules- 
page 74. 

1. If I yard of cloth costs 3J dollars, what will 8 yards cost! 

2. If 1 ton of hay costs $141, what will 9 tons cost ? 

3. If 1 calf cbsts what will 12 calves cost ? 

4. Mr. Jones bought 250 bushels of oats, for which he paid 
$156,25 : how much did they cost him a bushel ] 

5. If 12 tons of hay cost 150 dollars, what does 1 ton 
oost ? 8 tons ? 50 tons ? 

6. If 9 dozen of spelling books cost $7,875, what will 1 
dozen cost 1 6 dozen ? 8 dozen ? 

7. K 75 bushels of wheat cost $131,25, how much will 1 
bushel cost ? 8 bushels ? 120 bushels ] 

8. If 320 pounds of coffee cost $44,80 cents, how much 
will 1 pound ctist ? Wliot will 575 poimds cost ? 
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9. Mr. James B. Smith bought 9 barrels of sugar, each 
weighing 216 pounds, for which he paul $116,64 : how much 
did he pay a pound f 

10. If 40 tons ef>haj cost $580, how much is that per 
ton f What would 70 tons cost at the same rate 1 

11. If Mr. Wilson has $120 to buy his winter wood, and 
wood is $4 a cord, how many cords can he buy f 

12. At 6 dollars a yard, how many yards of doth can be 
bought for $24 f How many for $36 1 

.13. A farmer sold a yoke of oxen for $80,75 ; 6 cows for 
$29 each ; 30 sheep at $2,50 a head ; and 3 cdts, one for 
$25, the other two for $30 apiece ; what did he reoeiye for 
the whole lot! 

14. A merchant buys 6 bales of goods, each containing 20 
pieces of broadcloth, and each piece of broadcloth contained 
29 yards f the whole cost him $15660 ; how many yards of 
cloth did he purchase, and how much did it cost Mm per 
yard? 

15. A person sells 3 cows at $25 each ; and a yoke of 
oxen for $65 ; he agrees to take in payment 60 sheep : how 
much do his dieep cost him per head f 

16. A man dies leaving an estate of $33000 to be equally 
divided among his 4 children, after his wife shall have taken 
her third. What was the wife's portion, and what the part 
of each: child 1 

17. A person settling with his butcher, finds that he is 
charged with 126 pounds of beef at 9 cents per pound ; 85 
pounds of veal at 6 cents per pound ; 6 pairs of fowls at 37 
cents a pair ; and three hams at $1,50 each : how much 
does he owe him 1 

18. A farmer agrees to iumish a merchant 40 bushels of 
rye at 62 cents per bushel, and to take his pay in cofiee at 
16 cents per pound : how much cofiee will he receive ? 

19. A farmer has 6 ten-acre lots, in each of which he pas- 
tures 6 cows ; each cow produces 112 pounds of butter, for 
which he receives l&J cents per pound ; the expenses of 
each cow are 5 dollars and a hailf : how much does he make 
by his dairy ? 

20. Bought a farm of W. N. Smith for 2345 dollars, a 
span of horses for 375 dollars, 6 cows at 36 dollars each ; I 

paid him 620 dollars in cash, and si vlUa^ lot worth 1500 
€loUara: bow many dollars remaVa un^^^ 
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BILLS OF PARCELS. 

(2L) New York, May Ist, 1864. 

Mr. James S'ptrudthtift^ 

Bmghi of Bef^. Savealk 
poonds g( tea at 85 cents per pound - - - 
^ pounds of coffee at 15^ cents per pound - - 
^5 yards of linen at 66 cents per yard - . - - 

1 

Heceived payment, Benj, SavealL 



(22.) Albany, June 2d, 185i, 

•^r. Jacob JohnSy 

Bought of Gideon OoukL 
^ founds of sugar at 9} cents pel pound • - 
^ xiogsheads of molasses, 63 galls, each, at 27 

cents a gallon - -- -- -- -- 

^ ^^aifiks of rice, 285 pounds each, at^ cents per 

^ pound 

* «hests of tea, 86 pounds each, at 96 cents per 

pound 

* Total costj $ " 

^Uceived paym^t, For Gideon Gould, 

Charles Clark* 




(23.) Hartford, Novemher 21st, 1864. 

itCieon Jones^ 

Bought of Jacob Thrifty. 
69 thests of tea at $55,65 per chest - - - - 
X26 bags of cofiee, 100 pounds each, at 12^ ) 

cents per pound ) 

X67 box^ of raisins at $2,75 per box - - - 
800 bags of almonds at $18,60 per bag - - - 
^004 barrels of shad at $7,60 per barrel - - - 
60 barrels of oil, 32 gallons each, at $1,08 ) 
per gallon | ^ 

Amount, $ 

Received the ahovie in fuU, Jacob T\\in|l>|. 
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DENOMINATE NUMBEES. 

97. A Simple number is a unit or a colleotkni of iiiihii 
The unit may be either abstract or denominate. 

98. A Denomikats kumbeb is a denominate unit or » 
collection of units : thus, 3 yards is a denominate number, 
in which the unit is 1 yard. 

99. Numbers which have the same unit, are of the same 
denomination : and numbers having different units, are of 
different denominations. K two or more denominate num« 
bers, having difierent units, are connected together, forming a 
single number, such is called a compound denominate number. 

100. There are eight different units in Axithmetic : lit 
The abstract unit : 2d. The unit of currency : 3d. The unit 
of length : 4th. The unit of surface : 5th« The cubic unit cr 
unit of volume : 6th. The unit of weight : 7th. The unit of 
time : 8th. The unit of circular measure. 

ENGLISH MONEY. 

101. The units or denominations of English money aio 
guineas, pounds, sliillings, pence, and farthings. 

TABLE. 

4 farthings maiked far. make 1 penny, marked dL 
12 pence - - - - 1 shilling, - #. 

20 shillings - - • 1 pound, or sovereign, X 

21 shillings ... 1 guinea. 



far. 


d. 


s. 


£ 


4 


= 1 






48 


i= 12 






960 


= 240 


= 20 


= 1 



Notes. — 1. The primary unit in English money is 1 farthing. 
The number of units in the scale, in passing from farthings is 



97. What is a simple number 1 

98. What is a denominate number 1 

99. When are numbers of the same denomination f When of diffm- 
ent denominations 1 If several numbers having diiTeront units are oon- 
nected together, what is the number called 1 

100. How many units are there in Arithmetic 1 Name them. 
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P^^}i8 4; in pawing from pence to shillings, 12; in passing 
ffom shillings to pounds, 20. 

Farthings are generally expressed in fractions of a penny, 
■nins, 1 far.^^yt. ; 2 far,=\d, ; 3 far.=id. 
3. By reading the second table from right to left, we can see 
value of any unit expressed in each of the lower denomina, 
Horn. Thus, ld.=Afar.; l*.=12<i.=48/ar.y £l=20*.-240dL 
=960/ar. 

REDUCTION OF DENOMINATE NUMBERS. 

102. Eednction is changing the unit of a number, without 
altering its value. 

1. How many pence are there in 28, 6d, 1 

Analtsis. — Since there are 12 pence in 1 shilling, there are 
twice 12. or 24 pence in 2 shillings : add the 6 pence : therefore- 
in 25. 6a. there are 30 pence. ^ 

2. How many pence in 4 shillings ? In As, 8d. ? In 58, 
6c/.? In3j. 8rf.? In6«. 7fl?. ? 

3. How many shillings in X2 ? In £3 88., how many ? 

4. How many pence in £1 ? How many shillings in 
X2 88. 1 How many in £3 7«. ? 

6, How many shillings are there in 48 pence 1 

Analysis. — Since there are 12 pence in 1 shilling, there are as 
many shilliugs in 48 pence, as 12 is contained times in 48, which 
is 4 : therefore, there are 4 shillings in 48 pence. 

6. How many pounds in 40 shillings ? In 60 ? In 80 ? 

103. From the above analyses we see, that reduction of 
denominate numbers is divided into two parts : 

Ist. To change the unit of a number from a higlier deno- 
mination to a lower. 

2d. To change the unit of a number from a lower denomi- 
nation to a higher, 

101. What are the denominations of Enstish money 1 

Notes. 1. — ^What is the primaiy unit in English money 1 Name the 
scale. 

8. — How are farthings generally expressed 1 

3. — How is the second table reaid 1 What does it show ! 

102. What is Reduction : 

103. Into bow many parts is reducUon (l^^ded\ 'W\aAiL ^^m^X 

7 
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PRINCIPLES AND EXAMPLBS. 

104. To reduce from a higher to a tower unit. 

1. Reduce £27 6^. M, to the denomination of farthingg. 

Analysis. — Since there are 20 shillings in opvRATioir. 

^X, in £^1 there are 27 times 20 shillings, £27 6^. 8c?. 2/it 

or 540 shillings, and 6 shillings added, make 20 

546*. Since 12 pence make 1 shilling, we — TTcT' 

next mul tiply by 1 2, and then add %d, to the ^ 
product, giving 6560 pence. Since 4 far- 

things make 1 penny, we next multiply by 6560dL 

4, and add 2 farthings to the product, giv- 4 

in^ 26242 fartliings for the answer. 26242 Ans 

NoTE.T— The units of the scale, in passing fn»a poundji to dul- 
lings, are 20 ; in passing from shillings to peaoe^ they are IS ; 
and in passing from pence to farthings, 4. 

Hence, to reduce from a higher to a lower unit* we have 

the following 

Rule. — Multiply the highest denomination by the units of 
the scale which connect it with the next lower^ and add to- the 
product the units of that denominatibn : proceed in the same 
manner through all the denominations^ till the unit is brought 
to the required denomination. 

105. To reduce from a hwer unit to a higher. 
1. Reduce 3138 farthings to pounds. 

t, OPERATION. 

Analysis. — Since 4 farthings 4)3138 

make a penny, we first divide by A> ■ ^v^q ^ - 

Since 12 pence make a shiUing, we izilrjL" 

next divide by 12. Since 20 shil- 2|0)6|5 - - M, rem. 

lings make a pound, we next divide 3 - - - fi^. rem 

by 20, and find that 3138/ar.=£3 jJT— Ttt^o o a.-. 

65. 4d. 2 far, "^^^ ^ ^^^^^ 
Hence, to reduce from a lower to a higher denomination, 
we have the following 

Rule. — I. Divide the given number by the units of the scale 



104. How do you reduce from a higher to a lower unit ? 
i^J. How do you reduce from a lower to a higher imit? "What 
wilJ be the unit of any remsdndex 1 B.ow ^ \ptoN^ ^c»\\vjQ^oia t 
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which conned it with the next higher denomination, and set 
down the remainder, if there be one. 

IL Divide the quotient thus obtained by the units of ^ the 
iteate which connect it with the next higher denymination, and 
Jet down the remainder. 

in. Proceed in the same way ^ the required denomination^ 
and the last quotient^ with the several remainders annexed^ 
will be the answer. 

Note. — Every remainder will be of the same denomination as 
ita dividend. 

Proof. — After a number has been reduced from a higher 
denomination to a lower, by the first rule, let it be reduced 
Lack by the second ; and after a number has been reduced 
from a lower denomination to a higher, by the second rule, 
let it be reduced back by the first rule. If the work is right, 
the results will agree. 

EXAMPLES. 

1 Beduce £15 78. 6(f. to pence. 



OPERATION. 


PROOF. 




^ £15 Is 6i ' 


12)3690 




20 


2|0)30|7 . 


. . 6d, rem. 


307 


15 . 


. . 7*. rem. 


12 






3690 




Ans. £15 Is 



2. In £31 8s. 9d. 3 far., how many farthings ? Also proof 

3. In £87 lAs. 8^., how many farthings 1 Also proof 

4. In £407 19*. llfcf., how many farthings? Also proo£ 

5. In 80 guineas, how many pounds 1 

6 In 1549 far., how many pounds, shillings and pence t 
7. In 6169 pence, how many pounds ? 

LINEAR MEASURE. 

106. This measure is used to measure distances, lengthis, 
breadths, heights and depths, &c. 



106 For what is Linear Measure used 1 What are its denominatioiui 1 
Repeat the table. What is a fathom 1 What U a hand ? What an 
the units of the scaJe. 



150703 
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TABLE. 

12 inches make 
3 feet . 
5^ yards or 16^ feet • 
40 rods - ... 
8 furlongs or 320 rods - 
3 miles - - - - 
statute miles (nearly) or 



:r60 



1 loot, madnd fi. 
1 yard, ' • - yd. 
1 rod, perch, or pole, rd. 
1 furlong, • - Jur 
1 mile, - - mi. 
1 league, - - Ik 



geographical miles, 



1 degree of \ 



deg. OT 



the equator, 

a circum'nce of the earth. 



tn. 

12 

36 

198 

7920 

63360 

Notes. — 1 



= 1 

= 3 
= 161 

= 6C0 
= 6280 
, A fathom is 



yd, 

= 1 

= 6i 

= 220 

= 1760 



rd. 



= 1 
= 40 
= 320 



= 1 
= 8 



fftt* 



=^ 1 



a length of six feet, and is generally 



ased to measure the depth of water. 

2. A hand is 4 inches, used to measure the height of horses. 

3. The units of the scale, in passing from inches to feet, are 12 ; 
in passing from feet to yards, 3 ; from yards to rods, ^ ; from 
rods to furlongs, 40 ; and from furlongs to miles, 8. 

1. How many inches in 6 feet! In 10 feet ? In 16 feet ? 

2. How many yards in 36 feet ? In 54 feet % In 96 ? 

3. How many feet in 144 inches ? In 96 inches 1 In 48 ! 

4. How many furlongs in 3 miles? In 6 miles 1 In 8 ? 



1. How many inches in 
&rd. 4yd, 2ft, 9iru 

OPERATION. 

6rd. 4yd. 2ft. 9in. 



EXAMPLES. 



3 
34 



37 yards. 

3 

113 feet 
12 

inches. 



2. In 1365 inches, how 
many rods ? 

OPERATION. 

12)1365 
3)113 feet 9in. 
5^)37 yards 2ft. 
11)74 

6rd. 8halfyds.=4yci. 

Ans. 6rd. 4yd. 2fL 9in. 
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NoTii. — ^When we reduce rods to yards, we multiply by the 
Bcale 5^; that is, we take 6 rods 5 and one-half times. When we 
reduce yards to rods, we divide .by 5^, which is done by reducing 
the dividend and divisor to halved : the remainder is 8 half-yards, 
equal to 4 yards. 

3. In 59mi. 7/wr. 38r(L, how many feet ? 

4. In 115188 rods, how many miles? 

6. In 719mu IQrd. 6yd., how many feet? 

6. In 118°, how many miles? 

7. In 54** 45mu Ifur. 20rd. 4yd. 2ft. lOin., how many 
inches ? 

8. In 481401716 inches, how many degrees, &c ? 

CLOTH MEASURE. 

107. Cloth measure is used for measuring all kinds of 
cloth, ribbons, and other things sold by the yard* 

TABLE. 

1 nail, marked no* 

1 quarter of a yard, qr. 

1 EllFlemish, E.FL 

1 yard, - - yd. 

1 £11 English, - E. E. 

E. FL yd. E. E. 



2i inches, in. 


make 


4 


Bails 




3 


quarters - 




4 


quarters - 




6 


quarters • 




in. 


no. 


qr. 




= 1 




9 


= 4 


= 1 


27 


= 12 


= 3 


36 


= 16 


= 4 


45 


= 20 


= 5 



ill 



= li =1 



Note. — The units in this measure are, inches, nails, quarters, 
Ells Flemish, yards, and Ells English. 

!• In 9 inches, how many nails ? How many nails in 1 
yard? In 2 yards? In 6? In 8 ? 

2. In 4 yards, how many quarters ? How many quarters 
in 8 yards ? In 7 how many ? 

3. How many quarters in 12 nails ? I» 16 nails ? In 20 
naiU? In 36? In 40 ? 



107. For what is cloth' measure used 1 What are its denumiuatioQi 1 
Repeat the table. What are the uniU of thi^ measure ? 
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EXAMPLES. 



1. How many nails are 
there in 35t/d. 3qr. 3na. 1 

OPERATION. 

25yd, 3qr, 3na, 
4 

143 quarters. 
4 



2. In 575 naih, haw 
many yards ? 

OPIRATIOM. 

4)575 
4 )143 3no. 
35 Zqr. 

Ans. 35yd, 3qr. 3na, 



515 nails. 

3. In 40 E, JS.f how many nails ? 

4. In 51 E, Fl., 2qr, 3wa., how many nails? 

5. In 3278 nails, how many yards 1 

6. In 340 nails, how many Ells Flemish ? 

7. In 4311 inches, how many E. E.l 

SQUARE MEASURE. 

108. Square measure is used in measuring land, or anything 
in which length and breadth are both considered. 

iPoot. 

A square is a figure bounded by four equal 
lines at right angles to each other* Each "I 
line is called a side of the square. If each ^ 
side be one foot, the figure is called a 
square foot. 




1 yard = 3 feet 



If the sides of the square be each one 
yard, the square is called a square yard. 
In the large square there are nine small 
squares, the sides of which are each one 
foot. Therefore, the square yard contains 
9 square feet. " 

The number of small squares that is contained in any large 
square is always equal to the product of two of the sides of the 
large square. As in the figure, 3x3=9 square feet. The numbei 
of square inches contained in a square foot is equal to 12 x 12=144. 



108. For what is Square Measure used 1 What is a square 1 If 
each side be one foot, what is it called 1 If each side be a yard, what 
is it called 1 How many square feet does the square yard contain ! 
How 18 the numbei of small squares contained in a large square found f 
Repeat the table. What are the units of 



DENOMINATS NUMBBBS. 
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in. 



144 square inches, sq 

9 square feet 
80^ square yards - 
40 square rods or perches 

4 roods - 
640 acres - 



TABLE. 



e 1 square ibot. 


Sg.fi. 


' 1 square yard, 


Sq. yd. 


1 square rod or 


perch, p. 


1 rood, 


R. 


1 acre, 


A. 


1 square mile, 


M. 



Sq. in. 
144 
1296 
39204 
1568160 
6272640 



Sq.fi. 

1 

9 

272} 

10890 

43560 



Sq.yd. 

= 1 

= 30^ 

= 1210 

= 4840 



P. 



1 

40 
160 



= 1 

= 4=1. 



NoTK.— The units of the scale are 144, 9, 30}, 40, 4 and 640 

1. How many square inches in 2 square feet ? How many 
square feet in 3 square yards 1 How many in 6 ? In 8 ? 

2. How many perches m 1 rood 1 In 3 roods ? How many 
roods in 4 acres? In 81 In 121 

3. How many perches in an acref How many in 2 acres! 
How many square yards in 81 square feet 1 



SURVEYORS' MEASURE. 

109, The Surveyors or Gunter's chain is generally used in 
Buxyeying land. It is 4 poles or 66 feet in length, and is 
divided into 100 links. 

TABLE. 



7^^ inches make 

4 rods or Q6fi. 
80 chains - - - 

1 square chain - 
10 square chains 



1 link, marked • - I. 

1 chain, - - - c. 

1 mile, - - - 7)U. 

16 square rods or perches, P. 

1 acre, - - - A. 



NoTK^l. Land is generally estimated in square miles, acres, 
roods, and square rods or perches. 
8. The units of the scale afe 7^, 4, 80. 



109. What chain is used in land surveyinjr 1 What is its length T 
How is it divided 1 Repeat the table. In what is land generallj esti- 
mated 1 What are the units of the scale » 
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1. How many rods in 1 chain 1 Hou many in 4 1 In 5 1 

2. How many chains in 1 mile ? In 2 miles 1 In 3% 

3. How many perches in 1 square chain ? In 4 1 In 6 f 

4. IIow many square chains in 2 acres? How many 
perches in 3 acres ? In 5 ] In 6 1 



XXAMFLEB. 



1. How many perches in 
Saif. 25A. 3B. 19P ? 



OPERATION. 

32Jf. 25A. 3B. 
640 



19P. 



20505 acres. 

4^ 

82023 roodi. 
40 



2. How many square 
miles, <Seo., in 3280939P ! 



OPERATION. 

4 0)3280939 I9P. 

4)82023 Sit 
640)20505 25JL 



32 

Ans. 2ZM. 26A. ISP. 

3280939 perches. 

3. In 19^. 2B. ZIP., how many square rods ? 

4. In 175 square chains, how many square feet ? 

5. In 37456 square inches, how many square feet ? 

6. In 14972 perches, how many acres ? 

7. In 3674139 perches, how many square miles ? 

8. Mr. Wilson's farm contains' 104^1. ZR. and 19P. ; he 
paid for it at the rate of 75 eents a perch : what did it cost % 

9. The four walls of a room are each 25 feet in length and 
9 feet in height and the ceiling is 25 feet square : how much 
will it cost to plaster it at 9 cents a square yard ? 

CUBIC MEASURE. 

110. Cubic measure is used for measuring stone, timbeTf 
earth, and such other things as have the three dimensions, 
length, breadth, and thickness. 

TABLE. 



3728 cubic inches, Cu, in, make 
27 cubic feet, - - - 
40 feet of round or ) 
50 feet of hewn timber, J 
42 cubic feet - 
16 cubic feet - 
8 cord feet, or ) 

JSS cuhio feet, J 



cubic foot, 
cubic yard, 



ton of shipping, 
cord fix>t, - 



Cu ft. 
Cu. yd, 

T. 

T. 

C.JL 
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Non. — 1. A oord of wood ii a pile 4 feet wide, 4 feet ki^ 
and 8 feet long. 

S. A oord foot is 1 foot in length of Ute pile which makes a 
€X>rd. 

3. A CUBS is a figure bounded by six equal squares, ealled 
faces ; the sides of the squares are called edges, 

4. A cubio foot is a cube, each of whose faces is a square foot; 
its edges are each 1 foot. 

5. A cubic yard is a cube, each of 
whose edges is 1 yard. 

6. The base of a cube is the face 
Ml which it stands. If the edge of 
the cube is one yard, it will contain 
3X3=9 square feet; therefore, 9 
cubic feet can be placed on the base, 
«nd hence, if the figure were 1 foot 
thick, it would contain 9 cubic feet ; 
if it were 2 feet thick it would contain 2 tiers of cubes, or 18 cubio 
feet ; if it were 3 feet thick, it would contain 27 cubic feet ; hencci 

The contents of a figure of this form are found by mtdti- 
vlying the length, breadth, and thickness together. 

7. A ton of rownd ttm^er, when square, is supposed to produce 
40 cubic fe^ j hence, one-fifth is lost by sqmring. 

1. In 1 cubic foot, how many cubic inches ? How many 
in 2? In 3? 

2. In 1 cubic yard, how many cubic feet ? How many in 
2? In41 hiSl 

3. How many cord feet in 3 cords of wood ? In 5 ! In 6 ? 

4. How many cubic feet in 2 cords ? In half a cord, how 
many 1 How many in a quarter of a cord 1 

6, How many cubic yards in 54 cubic feet 1 la 81 1 

6. In 120 feet of romid timber, how many tonsi 

7. How many tons of shipping in 84 cubic feet 1 In 168 ? 

8. How many cords of wood in 64 cord feet? In 96 ? In 
1281 

9. How many oubio feet in a stone 8 feet long, 3 feet 

wide and 2 feet thick 1 



110. For what is cubic measure used 1 What are its denominations 1 
What is a cord of wood f What is a cord foot 1 What is a cube 1 
What is a cubic foot 1 What is a cubic yard 1 How many cubic feet 
in a cubic yud 1 What are the contenU of a solid equal to t Repeal 
the table. What are the uniu of the scaia t 




3 feet=l yard. 
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BXAMTUM. 



2. In 730960 cabic iitch 
es, how many cubic yards, 

(»»XRATION. 

172 8)730960 cu. in. 

2 7)423 cu. ft. 16 
15 eu. yd. 18 

cu. yd. cu. ft. ev. in 
Ans. 15 18 16 



1. In 15cii. yd. IScu. ft 
I6cu, in, how many cubic 
inches 1 

OPERATION. 

cu. yd. eu.ft. cu. in. 
15 18 16 
27 
113 

428x1728+16=730960. 

3. How many small blocks 1 inch on each edge can be 
eawed out of a cube 7 feet on each edge, allowing ne waste 
for sawing? • 

4. In 25 cords of wood, how many cord feet 1 How maay 
cubic feet 1 

5. How many cords ©f wood in a pile 28 feet long, 4 feet 
wide, and 6 feet in height ? 

6. In 174964 cord feet, how many cords ^ 

7. In 7645900 cubic inches, how many tons hewn 
timber ? 

WINE OR LIQUID MEASURE. 
111. Wine measure is used for measuring all liquids. 



TABLE. 



4 gills, gi. make 

2 pints 

4 quarts 
31^ gallons 
42 gallons 
63 gallons - 

2 hogsheads ' 

2 pipes or 4 hogsheads 



1 pint, 
1 quart, 
1 gallon, 
1 barrel, 
1 tierce, 
1 hogshead, 
1 pipe, 
1 tun, - 



marked 



pt. 

- 9^* 

gaL 
bar. or bbl, 
tier, 
hkd. 
pi. 
tun. 



111. What is measured by wine or liquid measure 1/ Wliat are its 
denominations 1 Repeat the table What are the units of tho fioale ! 
fVbat is tbo standard wine gallon 1 



DXHOIONATC HDICBSBS. 







9^ 


gal. 




AAJ. /n. tun. 


4 


= 1 










8 


=2 


= 1 








32 


=8 


=4 


= 1 






1008 


=252 


= 126 


=31i 


= 1 




1344 


=336 


= 168 


=42 


= 1 




2016 


= 504 


=252 


= 63 


= H 


= 1 


4032 


= 1008 


=504 


= 126 


=3 


=2=1 


6064 


=2016 


= 1008 


=252 


=6 


=4=2 =1 



Note. — ^The standard unil^ or gallon of liquid measure, in tlM 
United States, contains 231 cubic inches. 

1. How many gills in 4 pints? How many pints in 3 
quarts ? In 6 quarts ? In 9 ? In 10 ? 

2. How many quarts in 2 gallons 1 In 4 gallons 1 In # 
gallons! How many pints in 2 gallons ? In 51 

3. How many barrels in a hogshead 1 How many in 4 
hogaheadsl In 61 

4. How many quarts in 3 gallons 1 In 5 gallons 1 In 201 
In a barrel how many ? In a hogshead how many 1 



EXAMPLSS. 



1. lu 5 tims 3 hogsheads 
47 gallons of wine, bow 
many gallons 1 

OPERATION. 

Qtuns Zhhd, Xlgal. 
j4 
23 
63_ 

76 
139 



2. In 1466 gallons, how 
many tuns, h^A 



OPERATION. 

6 3)1466 
4)23 



17 ^ai 
Zhhd. 



Ans. 6tum Shhd, ilgaJL 

1466 gallons. 

3. In 12 pipes 1 hogshead and 1 quart of wine, how man]! 
pints ? 

4. In 10584 quarts of wine, how many tuns ? 
6. In 201632 gills, how many tuns ? 

6. What will be. the cost of 3 YiogaSicaAa, ^5^i 
louM, and 2 quurU of vinegar, at 4 cenXft ^ qiiAsVA 
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/ILE OR BEER MEASURE. 



] 12. Ale or Beer Measure was formerly used for mea- 
suring ale, beer, and milk. 

TABLE. 



2 pints, ja. 

4 quarts 
36 gallons 
54 gallons 
pt. 

2 = 
8 = 
288 = 
432 = 



make 



1 
4 

144 
216 



1 quart, 
1 gallon, - 

• I barrel, - 

• 1 hogshead, 

gal. 

= 1 



marked 



goL 
bar. 
hhd. 

hhd. 



1 



= 1 



= 36 
= 54 

Note. — 1 gallon, ale measure, contains 282 cnbio inches. 

1. How many pints in 3 quarts ! How many in 5 ? 

2. How many quarts in 3 gallons ? In 4 gallons? Bi 9f 



1. How many quarts are 
there in 4^hhd, 2bar. 29gal. 

OPERiLTlON. 



EXAMPLES. 



2bar. 29gal. Zqt. 



2. In 1271 quarts, how 
many hogsheads, &c. 1 

OPXRATIOV. 

4)1271 

36)317 Zqt. 

4)8 29g(d. 

4 2bar. 



Ans. AJihd. 2har. 29gal. 3qt. 



Ahhd. 

ii 

4 

Sbar. 
36 
57 
26 

317^0* 
__4 
r271<7^. 

8. In 476flr. IQgal, 4qtf how many pints 1 

4. In 21hhd. Sbar» 2bgal. SgL, how many pints ] 

5. In 55832 pints, how many hogsheads ? 

6. In 64972 quarts, how many barrels ? 

112. For what is ale or beer measure used ? What are its denom* 
nations ? Repeat the table. 



DEHOMINATB ITUMBEKS. 



DRY MEASURE. 

lI3. Dry Measure is used in measunng all dry aiticlei, 
"^cli as grain, fruit, salt, coal, &c. 

TABLE. 



2 pints jpt. make 1 quart, marked 
9 quarts - - 1 peck, - 
4 pecks - - 1 bushel, 
35 bushels - 1 chaldron, 
ph. 



qt. 
ck. 



bu. 



pt, qt. 
2 = 1 

16 =8 =1 
64 = 32 =4 
2304 = 1152 = 144 

1. How many quarts in 2 pecks ? 

2. How man^ pecks in 24 quarts ? 

3. How many pecks in 6 bushels ? 
many bushels in 16 pecks ? In 32 ? 

4. How many bushels in 2 chaldrons ? In 3 ? In 4 f 
Note. — ^The standard bushel of tl United States is the Win- 
chester bushel of England. It is a circular measure, 18^ inches in 
diameter and 8 inches deep, and contains 2 1 50f cubic inches, nearly. 

2. A gallon, dry measure, contains 268^ cubic inches. 



= 1 

= 36 =r : 

In5? In8? 
In 32? In 641 
In81 In 12! 

In 40? 



How 



EXAMPLES, 



1. How many quarts are 
there in 65c^. 20^. 3pk. 

7qt, ? OPERATION. 

65c^. 206m. 2pk, 7qt. 
36 



390 
197 
2360 
4 



9443 
8 

75551 quarts. 



2. How many chaldrons, 
&c., in 75551 quarts ? 

OPERATION. 

8)75551 

4)9443 Iqt. 

3 6)2360 8jp*. 

65 206tt. 



Ans. 65c^. 20^. ZpL Iqt 



lis. What articles are measured by dry measure t What are its 
denominations? Repeat the tablet What Is the standard bnsheU 
What are the oootentB of a gallon! 
8 



i 



no 



KKDucnow or 



3. In 372 bushels, how many pmis 1 

4. In 5 chaldrons 31 bushels, how many pecks? 

5. In 17408 pints, how many bushels! 

6. In 4220 pints, how many chaldrons ! 

AVOIRDUPOIS WEIGHT. 

114* By this weight all coarse arucles are weighed, such 
as hay, grain, chandlers' wares, and all metals except gold 
and silver. 

TABLE. 

16 drams, dr. make 1 ounce, marked oi. 
16 ounces 1 pound, • lb, 

25 pounds - - 1 quarts, • jr. 

4 quarters • 1 hundred weight, eioi, 
20 hundred weight 1 ton. - • T. 

dr. az. ik qr. cibL T 

16 = 1 
256 = 16 =1 
6400 = 400 = 2-5 s: 1 
25600 = 1600 =: IdO s= 4 =1 
512000 = 32000 = 2000 =80 s= 20 =1 
Notes. — 1. The standard aTDirdupois pouM is the weight of 
27.7015 cubic inches of distilled water. 

2. By the old method of weighing, adopted from the English 
system, 1 12 pounds were reckon^ for a hundred weight. • But now, 
the laws of most of the States, as well as general usage, fix the 
^ hunared weight at 100 poimds 

3r The units of the scale, in passing irom orams to ounces, are 
16; from ounces to pounds, 16 ; from pounds to quarters, 25; 
from quarters to hundreds, 4 ; and irom hundreils to tons, 20. 

1. In 2o«., how many drams ? In 3 ? in 4 ? In 5 f 

2. In 4Z6., how many ounces] In 3 how many ? lu 2 ! 

3. In Ggr., how many hunared weight? In 6qrA 

4. In 3cw/., how many quarters ? How many in ^cwU ? 

5. In 60 hundred weight, how many tons i In 80 ? 



114 For what is avoirdupois weight used ' How is /he table to be 
lead 1 How can you determine* from the second table, the value of 
tny unit in imiu of the lower denominations I 



DENOMINATK NDHBEB8. 



BXAMPLE8. 

1. How many potmdg are 
lliere in l6T. 6ewt. Zqr. 
I6lb. ? 



OPERATION. 

15T. Scwt. 3qr. 
20 



308 €wt. 
4 



1235 gr. 
25 



6180 
2471 

30890 



525. added. 
1 ten addecL 



2. In 30890 pounds. !u)w 
many tons? 



OPERATION. 

2 5)30890 
4 )1235 qr . 
1^ 0)308 cw t. 
15 T. 



8cui. 



Am. 1571 8cwU Zqr. \tlb. 



3. In 5T, 8cwt Zqr, 24/5. 13oz. 14dr., how many drams ? 

4. In 28 7*. 4€wt. Iqr. 21/5., how many ounces ? 

5. In 2790366 drams, how many tons ? 

6. In 903136 oohces, how many tons ? 

7. In 3124446 drams, how many tons? 

8. In 9371 I3cwt. 3qr, 8/6., how many ounces? 

9. In 108910592 drams, how many tons ? 

10. What will be the cost of 1171 17cm^/. 3qr. 24/6. of hay 
at half a cent a pound ? How much would that be a tou ? 

11. What is the cost of 27". I3ewt. 3qr. 21/6. of beef at 
8 cents a pou^d ? How mucu would that be a tcm ? 

TROY WEIGHT. 

jewels, and liquors, are weighed by 



116. Gold, silver, 
Troy weight 



TABLE. 



24 grains, ffr, make 1 pennyweight, marked piat. 
20 pennyweights - 1 ounce - - - oaf. 
12 ounces - - X pound - • - /6. 



24 

480 

5760 



~ 20 

sx Z4^0 



OS. 
s 1% 



118* 



BKDcanov Of 



✓ 



Notes.— 1. The standard Troy pound ia the weight of 22.794277 
onhic inchefi of distilled water. It is less than the pound avoirdupois. 

2. The units of the scale, in passing from grains to penny- 
weights,^ are 24 ; from pennyweights to ounces, 20 ; and from 
ounces to pounds, 12. ^ 

1. How many grains in 2 pennyweights ? In 3 ? In 4 ? 

2. How many pennyweights in 48 grains! In 72 1 

3. How manyv ounces in 40 pennyweights ? In 60 ? 

4. How many ounces in 4 pounds 1 In 12? In9? In?? 

5. How many pounds in 24 ounces 1 In 36 1 In 96 ? 

EXAMFLES. 



1. Eow many grains are 
therein 16^. lloz. 15pwt, 

OPERATION. 

12 

203 ounces. 
20 

4075 pennyweights. 
24 

97817 grains. 



2. In 97817 grains, bow 
many pounds ? 

OPERATION. 

24 )97817 

20 )4075 pwt. VJgr. 

1 2) 203 oz. \&pV3t, 

16 ZS. lloB. 

Ans. 16^. Woz. V7gr 



3. In 25lb. 9oz. 20gr., how many grains t 

4. In 6490 grains, how many pounds 1 

5. In 148340 grains, how many pounds ? 

6. In in lb, 9oz. I5pwt. I8gr,, how many grains! 

7. In 8794 pwt,, how many poimds 1 

8. In 6lb, 9oz, 21gr, how many grains 1 

9. In lib. loz. lOpwt, l6gT., how many grains? 

10. A jewel weighing 2oz. I4pwt. I8gr.j is sold for half a 
d)llar a grain : what is its value 1 



Notes. 1. — What is the standard avoirdupois pound 1 

2. — What is a hundred weight by the ffnglish method! What is a 
hundred weight by the United States method 1 

3. Name the units of the scale in passing from one denomination to 
aaother. 

115. What articles are weighed by Troy weight 1 What aro d«- 
ocminations / Repeat the tsd)le. What is the standard Tniy ywA 1 
jVlkit arc* the unite of tho scalei in passkig ftom oii« '«a u£k!c^\\ 



DBSOMINATB NtTllBKRB. 
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APOTHECARIES' WEIGHT. 

116*. This weight is used by apothecaries and physiciaas 
in mixing their medicines. But medicines are generaUy sold, 
in the quantity, by avoirdupois weight 

TABLE. 

20 grains, gi. make 1 scruple, marked 9 . 



3 scruples 
8 drams 
12 ounces 



1 dram, 
1 ounce, - 
1 pound, • 



3. 

S. 
ft. 







9 


3 


s 


ft 


20 




1 








60 




3 








480 




24 


= 8 


= 1 




6760 




288 


= 96 


= 12 


s: 1 



NoTXi. — 1. The pound and ounce are the same as tho pound 
and ounce in Troy weight. 

2. The units of the scale, in passing from grains to scruples, 
are 20 ; in passing from scruples to drams, 3 ; from drams to 
ounces, 8 ; and from ounces to pounds, 12. 

1. How many grains in 2 scruples 1 In3? In41 In6f 

2. How many scruples in 4 drams ? 

3. How many drams in 5 ounces ? 
32 drams? 



InTdrams? In5? 
How many ounces in 



EXAMPLES. 



1. How many grains in 
9fr 8 3 6 3 2B 12^. 

OPERATION. 

Oft 8! 6 3 2B 12£T. 
12 

116 ounces. 
8 

934 scruples. 

3 

2804 drams. 
20 



56092 grains. 



2. In 56092 grains, how 
many pounds f 



OPERATION. 

20 )56092 
3) 2804 B 
8)934 3 
1 2)116 S 
9ft 



12^. 
2B 
63 

85 



Am, 9ft 8S 63 2B 12^ 



KKoooTioBr or 



3. In27ft9; 63 IB, how many scruples ? 

4. In 94ft lis 13, how many drams? 
5: 8011 scruples, how many pounds? 

6. In 9113 drams, how many pounds? 

7. How many grains m 12fc 9 5 7 3 2 B 18^. ? 

8. In 73918 grains, how many pomids ? 



MEASUKE OF TIME. 

117. Time is a part of duration. The time in wkijh the 
earth revolves on its axis is callea a day. The time in which 
it goes round the sun is 365 days and 6 hours, and is called a 
year. Time is divided into parts according to the following 

TABLE. 



make 



60 seconds, sec, 
60 minutes 
24 hours - 
7 days 

4 weeks - - - 
13mo, Ida. and 6hrs», ) 
or S6bda. ehr. \ 
12 calendar months • 



sec. 

60 

3600 
86400 
604600 



= 1 

= 60 

= 1440 

= 10080 



1 mmute» 
1 hour, , 
1 day, • 
1 weeik, 
1 month, 

1 Julian year, 

1 year, • 

hr. da. 



marked 



m. 
hr. 

tck. 
ma. 

' IT- 
ttk. yr. 



= 1 

r= 52 = 1 



; I 

: 24 =1 
: 168 =7 

31557600 = 525%0 = 8766 r= 366} 

Notes. — 1. The years are numbered from the .beginning of the 
Christian Era. The year is divided into 12 calendar months, 
numbered from January : the days arc numbered from the begin- 
ning of the month : hours from 12 at night and 12 at noon. 

Names, * 
January, 
February, 
March, - 
April, - 
May, - 
Jtwe, 



No, 


No, days. 


Names, 


No, 


No. days 


1st. 


- - 31 


July, - - 


- 7th. 


- - 31 


2d. 


- - 28 


August, - 


• 8th. 


- - 31 


3d. 


- - 31 


September, 


- 9th. 


- - 30 


4th. 


- - 30 


October, - 


- lOth. 


- . 31 


5th. 


- - 31 


November, 


. nth. 


- . 30 


6th. 


. - 30 


December, 


- 12th. 


• • 91 



DENOMINATE NUMBElta 
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fi. The leu?ih of the tropioai year is 365(1. 5hr. 48m. 4ilfee. 
nearly; but in the exampiea we shall regard it as 365d. 6hr. 

3. Sinoe the leugtii of the year is 365 days and 6 hours, the odd 
6 hours, by acoumulating for 4 years, make 1 day, so that every 
foorth year contains 366 days. This is called Bissextile or Leap 
Year. The leap years are exaetly diyisible by 4 : 1852, 1856, 1860, 
are leap years. 

4. The additional day, when it occurs, is added to the momh of 
February sc that this month has 29 days in the leap year. 

Thirty days hath Septemoer, 
April, June, and November ; 
Ail the rest have tnirty*one, 
Excepting February, twenty-eight alone. 

1. How many Beconds in 4 minutes ? How many in 1 

2. How many hours in 3 days 1 How many in 5 ? In 8 1 

3. How many days in 6 weeks ? In 8, how many ? 

4. How many hours in 1 week 1 How many weeks in i2da, ] 

EXAMPLES. 



1. How many seconds in 
Se5da. 6hr. ? 

OPERATION. 

24 

jk 1466 
730 

8766^ 
60 

525960 X 60 =31557600 s«c. 



2. How many days, ^e. 
in 31557600 seconds ? 

OPERATION. 

60)31557600 
6 0)525960 
24 )8766 

865 6Ar 

Ans. Z65da. 6Ar. 



3. If the length of the year were 365(fa. 23Ar. 57m. *S\ixee 
how many seconds would there be in 12 years 1 

4. In 126230400 seocmds, how many years of 365 daya? 

5. In 756952018 seconds, how many years of 365 days 1 



117. What are tne denommanons of timel How long is a yeu 'i 
low many diys in » common veax 1 How many days in a Leap y ear 1 
How many calendar months in ay earl Name them, and the number 
of days in each. How many days has February in the leap yearl How 
d«* you icuicuibcr which of the tuutitns have '<M days, aud vjUIcU til t 
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6. In 285290205 seconds, how many yean of 366da. (lAr 

each ? 

7. How many hours in any year from the Slst day of March 
to the Ist day of January fi>]lowing, neither day xuuned heing 
counted ? 

CIRCULAR MEASURE. 

118. Circular measure is used in estimating latitude and 
longitude, and also in measuring the motions of the heavenly 
bodies. 

The circumference of every circle is supposed to^ be divided 
into 360 equal parts, called degrees. Each degree is divided 
into 60 minutes, and each minute into 60 seconds. 



TABLE. 



60 seconds'' make 


1 minute^ 


marked 




60 minutes 


1 degree, - 






30 degrees 


1 sign, 




8. 


12 signs or 360° 


1 circle, - 




a 


// f 


o 


B. 


c 


60 r= 1 








3600 =: 60 


= 1 






108000 = 1800 


= 30 = 


1 




1296000 = 21600 


= 360 = 


12 


= 1 



1. How many seconds in 3 minutes ? In 4 1 In 5 ? 

2. How many minutes in 6 degrees? In 4 ? In 5 ? 

3. How many degrees in 4 signs ? In 6 ? In 7 ? In 8 7 

4. How many degrees in 240 minutes 1 In 720 1 How 
many signs in 90° ? In 150° ? In 180° 1 

EXAMPLES. 

1. In 58. 29° 25', how many minutes? 

2. In 2 circles, how many seconds ? 

3. In 27894 seconds, how many degrees, &o. 

4. In 32295 minutes, how many circles, 6io, 

5. In 3 circles 16° 20', how many seconds? 

6. In 8s. 16° 25", how many seconds? 

7. In 8589 seconds, how many degrees, &o. 



118. For what is circular measure used I How is e^very <Hrele mi|^ 
KNied to be divided f Repeat the table; 
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MISCELLANEOUS TABLKS. • 



12 units, or things 

12 dozen - 

12 gross, or 144 dozen 

20 things - 
100 pounds - 
196 pounds - 
200 pounds - 

18 inches - 

22 inches, nearly 

14 pounds of iron or lead 
2l| stones - - 
8 pigs 



make 



I dozen. 
1 gross. 
1 great gioes. 
1 score. 

1 quintal of fish. 
1 barrel of ilour. 
1 barrel of pcfA. 
1 cubit 
1 sacred cubit 
1 stone. 

I fother. 



aOOKS AND PAPER. 

The terms, /b/to, quarto^ octavo, duodecimo, dec, indicate 
tlie number of leaves into which a sheet of paper is folded. 
A sheet folded in 2 leaves is ealled a folio. 



A sheet folded in 4 leaves " 
A sheet folded in 8 leaves 
A sheet folded in 12 leaves " 
A sheet folded in 16 leaves " 
A sheet folded in 18 leaves " 
A sheet folded in 24 leaves " 
A sheet folded in 32 leaves " 

24 sheets of paper make 

20 quires 
2 reams . - - 
6 bundles ... 



a quarto, or 4to. 

an octavo^ oi 8vo. 

a 12mc)i 

a 16mo. 

an 18mo. 

a 24mo. 

a 32mo. 

1 quire- 

1 ream. 

1 bundle. 

1 bale. 



MISCELLANEOUS EXAMPLES. ' 

1. How many hours in SiAiak, 6da. 17 hr.l 

2. In 6 signs, how many minutes ? 

3. In 16 tons of hewn timber, how many cubic inches 1 

4. Li 171360 pence, how many pounds'? 
6, In 1720320 drams, how many tons! 

6. In 55799 grains of laudanum, how many pounds? 

7. In 9739 grains, how many poimds.TroyI 

8. In 59/^. I3pwt. 6gr,, how many grains t 

9. Li X85 8^., how many gumeas ? 

10. Ill 340 E. F., how luaiiy Ells EiiglisU i* 
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11. In *6hhd. IBgal, 2qt,, how many half-pints? 

12. In 12T, I5cwt. Iqr. 19lb, I2dr„ how many dramBl 

13. Ill 40144896 square inches, how many acres 1 

14. In 5760 grainy Troy, how many pouLds 1 

15. In 6 years (of 52 weeks each), 322^^:. 6da, 17Ar., faon 
many hours? 

16. In 811480", how many signs ? 

17. In 2654208 .cubic inches, how many cords? 

18. In 18 tons of round timber, how many cubic inches? 

19. In 84 chaldrons of coal, how many pecks ? 

20. In 302 ells English, how many yards? 

21. In 24:hhd. ISgcU, 2qt, of molasses, how many gills? 

22. In 76-4. IR. 8P., how many square inches? 

23. In £15 195. lid. Sfar,, how many farthings? 

24. In 445577 feet, how many miles ? 

25. In 37444325 square inches, how many acres? 

26. If the entire surface of the earth is found to contun 
791300159907840000 square inches, how many ^uare milee 
are there 1 

27. How many times will a wheel 16 feet and 6 inches m 
circumference, turn round in a distance of 84 miles ? 

28. What will 28 rods, 129 square feet of land cost at $1£ 
a square loot ? 

29. "What will be the cost of a pile of wood 36 feet long 
6 feet high and 4 feet wide, at 50 cents a cord foot ? 

30. A man has a journey to perform of 288 miles. He 
travels the distance in 12 days, travelling 6 hours each day : 
at what rate does he travel per hour ? 

31. How many yards of carpeting 1 yard wide, will carpet 
a room 18 feet by 20 ? 

32. If the number of mhabitants in the United States is 
24 millions, how long will it take a person to count them, 
counting at the rate of 100 a minute ? 

33. A merchant wishes to bottle a cask of wine containing 
126 gallons, in bottles containing 1 pint each : how many 
bottles are necessary ? . 

34. There is a cube, or square piece of wood, 4 feet each 
way : how many small cubes of 1 inch each way, can be 
sawed from it, allowhig no waste in sawing 1 

35. A merchant wishes to ship 285 bushels of fiax-seed. is 
caskB containing 7 busliels 2 pecks each : wliat iiuuibej^ id 

Gosicif aie rcqnirtHl ? ' ' • 
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36. How many times will the wheel of a car, feet and 
6 inches in circumference, turn round in going from Hartford 
to New Haven, a distance of 34 miles ? 

37. How many seconds old is a man ^^ho has lived 32 
years and 40 days ? 

38. There are 15713280 inches in the distance from New 
York to Boston, how many miles 1 

39. What wiH he the cost of 3 loads of hay, each weighing 
IScwt. 3qr. 24Z&., at 7 mills a pound? 

ADDITION OP DENOMINATE NUMBERS. 

119. Addition of denominate numhers is the operation of 
finding a single numher equivalent in value to two or more 
given numbers. Such single number is called the sum. 

How many pounds, shillings, and pence in £4 Bs. 9d.^ 
£27 Us. lid., and £156 17j. 10^^.1 

AMALTsis.-^We write the units of the same operation. 
name in the same column. Add the column £, s. d. 
of pence ; then 30 pence are equal to 2 shil- 4 8 9 

lings and 6 pence : write down the 6, carrying 27 14 1 1 
the two to the shillings. Find the sum of the 156 17 10 

shillings, which is 41 ; that is, 2 pounds and 1 

shilling over. Write down 1*. ; then, carrying £189 1*. W, 
the 2 to the column of pounds, we find the 
•am to be £189 1«. 6c^. 

NoTEw — In simple numbers, the number of units of the soale, 
at any place, is always 10. Hence, we carry^l for every 10. In 
denominate numbers, the scale varies. The number of units, in 
passing from pence to shillings, is 12 ; hence, we carry one for 
every 12. In passing from shillings to pounds, it is 20 ; hence, we 
carry one for every 20. In passing from one denominatio.i to 
another, we carry 1 for so many units as are contained in the scale 
at that place. Hence, for the addition of denominate numbers, we 
have the following 

ExjLE. — I. Set doum the ntimbers so that units of the 
same name shaU stand in the same column ; 

n. Add as in simple numhers, and carry from one dO' 
rumination to another according to the scale. 

Proof. — The Itome as in simple numbers. 

119. What is addition of denominate numbers 1 How do you te 
doiA: ibe numbers for addition 1 How do you addl How do voa 
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173 13 

87 17 

76 18 

25 17 

10 10 10. 
373 18 3 



d. 

5 

7^' 

I'. 




(8.) 

£ s. 

104 18 

404 17 

467 11 

597 14 

22 18 

:8 6 



d. 

8 


4^ 
5 
5 



TROY WEIGHT. 



Add 



lb. 


oz. pwt, gr. 


lb. 




pwt. 




100 


10 19 20 


171 


6 


13 


14 


132 


6 5 


391 


11 


9 


12 


80 


3 2 1 


230 


6 


6 


13 


7 


9 


94 


7 


3 


18 





11 10 23 


42 


10 


15 


20 





8 9 


31 








21 



APOTHECARIES' WEIGHT. 

(60 (V.) (8.) 

* I i B gr. i Z B gr. ^ B g% 

24 7 2 1 16 11 2 1 17 3 2 15 

17 11 7 2 19 7 4 2 14 1 19 

36 6 5 7 4 1 19 2 2 11 

15 9 7 1 13 2 5 2 11 7 17 

9341 9 10 12 16 52 14 



AVOIRDUPOIS WEIGHT. 











dr. 


T. 


(10.) 






cwt. 


qr. 




oz. 


ctoU qr. 




02. 


14 


2 





14 


9 


15 


12 1 


10 


10 


13 


2 


20 


1 


15 


71 


8 2 


6 





9 


3 


6 


7 


3 


83 


19 3 


15 


5 


10 





18 


12 


11 


36 


7 


20 


14 


7 


3 


2 


3 


2 


47 


11 2 


2 


11 


6 


1 


19 


8 


1 


63 


5 2 


19 


7 


4 


3 





15 


5 


12 


13 1 


14 


9 


12 


2 








13 


9 


7 


5 


10 
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11. A merchant bought 4 barrels of potash of tho following 
'eights, viz. : 1st, 3cwt. 2qr, Olb, \2oz. 3dr. ; 2d, icwt, Iqr, 
lib, Aos: ; 3d, Acwt. ; 4th, icwt, Oqr. 2lb, 15oz. I5dr : 
'hi\t was the entire weight of the four barrels ? 



LONG MEASURE. 





(12.) 




(13.) 




z. 


mi. fur. rd. yd. Jt, 


rd. 


yd. ft. 


in. 


16 


2 7 39 9 2 


16 


9 2 


11 


827 


1 2 20 7 1 


12 


11 a 


9 


87 


1 15 6 1 


18 


14 


7 


1 


11 12 2 


19 


15 2 


1 



CI OTH MEASURE. 

(14.) (15.) (16.) 

E. FL qr. na yd, qr. 7ia, E. E. qr. na, itL 

126 4 4 4 3 2 128 5 1 3 

65 3 1 5 4 1 20 3 1 2 

72 1 3 6 1 19 1 4 1 

157 2 3 25 2 2 15 3 1 2 



LAND OR SQUARE MEASURE. 



(17.) 






(18.) 




Sq.^fd. Sq.ft. 


Sq. in. 


M. 


A. R. 


P, Sq. yd. 


97 4 


104 


2 


60 3 


37 25 


22 3 


27 


6 


375 2 


25 21 


IOj 8 


2 


7 


450 1 


31 20 


37 7 


127 


11 


30 


25 19 



19. There are 4 fields, the 1st contains 12^. 2R. 38P. ; 
the 2d, iA. IR. 26P. ; the 3d, 85^. OR, 19P. ; and the 
4ih, 57il. IJR. 2F. : how many acres in the four fields? 

CUBIC MEASURE. 

(20.) (21.) (22.) 

Cn.yd.Cu,fi. Cu.in. C. S.Jl. C. Card feet. 

65 25 1129 16 127 87 9 

37 26 132 17 12 26 7 

50 1 1064 18 119 16 6 

22 19 17 37 104 19 6 
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ADDITION or 



WINE OR LIQUID MEA8UKB. 

(23.) (24.) 

hhd, gaU gt. pt tun, pi, hhd. goL qU 

127 65 3 2 14 2 1 27 3 

12 GO 2 3 15 1 2 25 2 

450 29 1 . 4 2 1 27 1 

21 2 3 5 1 62 3 

14 39 1 2 7 1 2 21 2 



DRY MEASURE. 

(25.) (26.) 

eh, hu, pk. qt, pL ck, bu, pk, qUpt 

27 25 3 7 1 141 36 3 7 2 

59 21 2 6 3 21 32 2 4 1 

2 1 2 7 1 85 9 1 3 

5 9 1 8 2 10 4 4 1 8 

TIME. 

(27,) (28.) 

yr. mo. wk. da. hr, wk. da, hr. m. sec, 

4 11 3 6 20 8 8 14 55 57 
3 10 2 5 21 10 7 23 57 49 

5 8 1 4 19 20 6 14 42 01 
101 9 3 7 23 6 5 23 19 59 

55 8 4 6 17 2 2 20 45 48 



CIRCULAR MEASURE OR MOTION. 
(29.) (30.) 



/ 



5 17 36 29 6 29 27 49 

7 25 41 21 8 18 29 16 

8 15 16 09 7 09 04 58 



Note.— Since 12 signs make a circumference of a oirde ) 
write dowii only the excess over exact 12'8. 



APPLICATIONS IN ATDITION. 



1. Add 46/6. 9oz, I5pwt 16gr., 87/6. 10o«. 6pwt. 14$ 
tOO/d. lOoz. lOpwt. lOyr., au(V &U1> '^pnCCgr Uieethor. 
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2. What is the weight of forty-six pounds, eight ounces, 
thirteen pennyweights, fourteen grains ; ninety-seven pounds, 
three ounces ; and one hundred pounds, five ounces, ten pen- 
iiyweights and thirteen grains ? 

3. Add the following together: 297'. I6cwt. Iqr. lilb. 
9rfr., 18cwL 3qr. lib,, 50T. 3qr. 4oz., and 2T. Iqr 

Udr, 

4. What isthe weight of 3971 lOcwt. 2qr. 2lb. \5oz, \2dr. 
^fcwt. 6/6., 12ctPt, 3qr., and 2qr, Sib. ddr. ? 

► 5. What is the sura of the following : 314^. 2B. 39P. 
2005^. ft, iMsg. in., IB. 20P. lOsq, ft., 3E. 36P. 

tod 4 A IR 16P.1 

6. What is the solid content of (j4tons 33fi. 800m., 9/om 
1200m., 26/t. 700m., and95<(ww31//. 1500m. 

7. Add together, 96bu. 3pk, 2qt \pt., 466m. 3pk. iqt. \pt., 
^M. \qt. Ipt. and 236m. 3pk. 4qt. IpL 

8. What is the area of the four following pieces of land ; 
first containing 20 A. 3E. 15P. 2505^.//. IKjsq, in. ; the 

second, 19 A IB. 39P. ; the third, 2B. lOP. 60sq./t. ; and 

tJie fourth, 5 A. 6P. 50sq. ih. 1 
I 9. A farmer raised from one field 37hu. Ipk. 3qt of wheat , 
I from a second, 416m. 2pk. 6qt. of barley ; from a third, 356m. 

^Pk 2qt of rye ; ftom a fourth, 436m. 3pk, Iqt. of oats ; how 

.°^wch grain did he raise in all ? 

10. A grocer received an invoice of Ahkd. of sugar ; the 
^ weighed-llcw/, 15/6. ; the second, \2cwL 3qr. 15/6. ; the 
^d, 9cwt. Iqr. 16/6. ; the fourth, 12cm?/. Iqr. : how much 

the four weigh 1 

11. A lady purchased 3 2y(/*. 3qrs. of sheeting; 3\yds. \qr. 
shirting; ]4y<j& 2qrs. of linen ; and (oyds. 2qr8. of cambric: 

^hat was the whole number of yards purchasecf ? 

12. Purchased a silver teapot weighing 23o2?. \lpwt. Mgr. 
• sugar bowl, weighing Soz. \3pwt. I9gr. ; a cream pitcher 
Weighing 5o2. 1 Igr. : what was the weight of the whole ] 

13. A stage goes one day, 87 w. 6/wr. 24rd. ; the next, 75m. 
3/wr. 11 rd.; the third, 80m. Ifur. lOrd ; the fourth, 7 8m* 
6fur. : how far does it go in the four days ? 

14. Bought three pieces of land; the first- contained 17 
acres IB. 35rd. ; the second, 36 acres 2B. 2lrd. ; afid the 
tliiiJ. 4G acres OR. *S1rd. : how iiiui'h laud did I Yvit^i^vasfc \ 
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SUBTRACTION OF DENOMINATE NUMBEIUI. 

120. The diflerence between two denominate numhen Jl 
suoh a number as added to the less will give the greater. 
ScJBT&ACTioN is the operation of finding this difierenco. 

I. What is the difference between £27 16s. Sd. and £19 
17s. 9d. 1 

Analysis. — We cannnot take 9d. from Sd, ; operation. 
we therefore add to the upper number as many ^^.y *® ig, 
units as are contained in the scale, and at the 
same time add 1, mentally, to the next higher ^' ^ 

denomination of the subtrahend. We then say, 7 18 11 
9 from 20 leaves 1 1 . Then, as we cannot sub- 
tract 18 from 16, we add 20 and say, 18 from 36 leaves 18. Now, 
as we have taken 1 pound— 20 shillings, from the .pounds, and 
added it to the shillings, there are but 26 pounds left. We may 
then say, 19 from 26 leaves 7, or 20 from 27 leaves 7. The lat- 
ter is the easiest in practice. 

The first step is called borromng^ the second, carrying : hence, 

E.ULE. — I. Set down tlu less number under the greatir^ 
placing units of the same value in the same column, 

II. Begin with the lowest denomination, and subtract at in 
simple numbers, borrowing and carrying for each operation 
according to the scale. 

Proof. — The same as in simple numbers. 

EXAMPLES. 



A. E. P. T,cwt:qr. lb. 

From - 18 3 28 4 12 3 20 

Take - 15 2 30 ) 2 18 3 

Remainder 3 38 ) 1 14 19 



Proof - 18 3 28 4 12 3 20 

lb. oz, pwt, gr. lb. oz. pwt. gf, 

From - 273 . 18 9 10 

Take ^ 98 10 18 21 9 10 16 20 
Beiuaiiider 
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(«•) (6.) 
T, cwt. qr. lb. oz. cwL qr, lb, ae. dr, 

Fiorn - 7 14 1 3 6 14 2 12 10 8 • 

Take - 2 6 3 4 11 6 3 16 16 8 

Remainder 

(7.) (8.) 
T. hkd, gal. qt. pt, yr. wk. da, hr, ' " 
YxGm • 151 3 50 3 2 95 25 4 20 45 50 

Take - 27 2 54 3 2 80 30 6 23 46 56 

Renuiindcr 

TIME BETWEEN DATES. 
121. To find tlie time beticeen any two dates. 

1. What time elapsed between July 5th, 1848, and August 
8th, 1850 ? 

Note. — \\\ the first date, the number of operation. 

the year is 1848 ; the number of the month, yr. mo, da,, 

7, and the number of the day, 5. In the 1850 8 8 

second date, the number of the year is 1850, 1848 7 5 

the number of the month 8, and the number — - 

of the day, 8. 1 3 

Hence, to find the time between two dates : 

Write the numbers of the earlier date under those of the 
later, and subtract according to the preceding rule. 

Note. — 1. In finding the difference between dates, as in casting 
interest, the month is regarded as the twelfth part of a year, and 
as containing 30 days. 

2. The civil day begins and ends at 12 o'clock at night. 

2. What is the difierence of time between Maich 2d, 
1847, and July 4th, 1856? 

3. What IS the difference of time between April 28th, 1834, 
•ad February 3d, 1856 1 

4. What time elapsed between Noveihber 29th, 1836, and 
January 2d, 1854 1 

120. What iH the difference between two denominate numberfll 
GiTc the rule for subtraction. How do you prove subtraction 1 

121. Give the rule for finding the difference between two dates, llow 
is the month rcckaiicU 1 At what time dues a civil day bc^rinl 



126 



BUBTHACTION OP 



5. What time elapsed between November 8th, at 11 o'clock 
A.M., 1847, and December 16ih, at 4 o'clock, P.M., 1850? 

OPERATION. 

Analysis. — The hours are numbered 
from 12 at night, when the civil day begins. |g5Q 12 16 16 
•The numbers of the years, months, days ^g^^i^ -^l 8 11 

and hours, are used. . 

' 3 18 5 

6. What time elapsed between October 9th, at 11 P.M., 
1840, and February 6th, at 9 P.M., 1853 ? 

7. Mr. Johnson was born September 6lh, 1771, at 9 o'clock 
A.M., and his first child November 5ih, 1801, at 9 o'cIoA 
P.M. : what was the difference of their nges ] 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. From 38mo. 2wk, SJa, 7kr. lOw., take lOmo. Swk. 
2da, IQhr. 50 w. 

2. From 176yr. Smo, Swk. ^da., take 91yr. 9mo. 2wk. 

3. From £3, take Sa. 

4. From 2/6., take 20gr. Troy. 

5. From 8 ft), take 1 ft) 1 ? 2 3 2 3. 

6. From 9^., take 1 T, Icwt. 2qr. 20/6. Iboz. lUr. 

7. From 3 -miles, take Zfur. \9rd, 

8. The revolution commenced April 19ih, 1775, and a 
general peace took place January 20, 1783 : how long did 
the war continue? 

9. America was discovered by Columbus, October 11, 
1492; what was the length of time to July 25, 18551 

10. I purchased 167/6. %oz. \Qpwt, lOgr, of silver, and 
sold 98/6. 10o2f. \2p}i)t. 19^r. : how much had I lefti 

11. I bought I9r. UcioL 2qr, 2/6. \2oz. \2dr, of old 
iron, and sold 1771 \ZcwL 2qr, 19/6. 14o2?. lOc/r. : what had 
Ilefti 

12. I purchased 101ft) 11? 73 23 19^r. of medicine, 
and sold 17 ft) 2f 33 13 5^r, : how much remained un- 
sold ? 

13. From 46^c/. 1 qi\ Sna„ take 42yc?. Sqr. Ina. 2m. 

14. Bought 7 cords of wood, and 2 cords 78 feet having 
»een stolen, how much remaiiis '( 
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15. A owes B £100 : what will remain due after he has 
paid him £25 Ss. ^d. 1 

16. A farmer raised 136 bushels of wheat; if he sells 
A9bu, 2p, Iqt, IpLy how much will he have left ] 

17. From llUhd. lOgaL \qt. Ipt. of beer, take %(Shhd, 
\lgah, 2q(. Ipt. 

18. A farmer had 57G5m. l^^Xr. 2qt of wheat; he sold 
l^dbu, 2pk, Sqt Ipt, : how much remained unsold? 

19. A merchant bought \lcwL 2qr, I4lb, of sugar, of 
which he sold at one time Zcwt. 2qr. 20lb. ; at another 6cwt. 
Iqr. bib. : how much remained unsold 1 

20. Sold a merchant one quarter of beef for £2 75. Qd. ; 
one cheese for 9*. 7c?. ; 20 bushels of corn for £4 10*. 1 Ic?. ; 
and 40 bushels of wheat for £19 \2s, S\d,: how much did 
the whole come to ? 

21. ~ Bought of a silversmith a teapot, weighing ^oz, 
9pwt. 21gr. ; one dozen of silver spoons, weighing 2lb. loz, 
Ipwt. ; 2 dishes weighing IGlb, lOoz, XbjJwt. IQgr. : how 
much did the whole weigh ? 

22. Bought one hogshead of sugar weighing Ocwt. Sqr, 2lh. 
14o2. ; one barrel weighing Zcwt. \qr. 2/6., and a second 
barrel weighing Zcwt. Oqr, \lb. Aoz. : how much did the 
whole weigh? 

23. A merchant buys two hogsheads of sugar, one weigh- 
ing %cwt. 3gr. 21/6., the other 9cwt, 2qr, Qlb, ; he sells two 
barrels, one weighing ^wt. \qr, 12/6. \Aoz.^ the other, 2cwt. 
3gr. 15/6. Qoz, : how much remains on hand ? 

24. A man sets out upon a journey and has 200 miles to 
travel ; the first day he travels 9 leagues 2 miles 7 furlongs 
30 rods; the second day 12 leagues 1 mile 1 furlong; the 
third day 14 leagues ; the fourth day 15 leagues 2 miles 
5 furlongs 35 rods : how far had he then to travel ? 

25. A farmer has two meadows, one containing 9A, SR. 
37P., the other contains 10^. 2E. 25P. ; also three pas- 
tures, the first containing 12^. IE. IP.; the second con- 
taining 13^. 3^., and the third QA. IB. SOR: by how 
many acres does the pasture exceed the meadow land ? 

26. Supposing the Declaration of Independence to have 
been published at precisely 12 o'clock on the 4th of July, 
1776, how much time elapsed to the 1st of January, 1833. 
ftt 25 minutes past 3, P. M. ? 
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MULTIPLICATION OF DENOMINATE mJMBERa 

122. McJLTirLTGATioTi of denominate numbers is the open- 
tiou of multiplying a denominate number by an abstract numbeL 

1. A tailor has 5 pieces of cloth each containing 6^ 
2qr. 3rui, : how many yards are there in all 1 

Analysis. — lu all the pieces tliere are 5 operatioii. 
times as much as there is in 1 piece. If in yd. qr. na 
I piece each denomination be taken 5 times, 6 2 3 
the result will be 5 times as great as the multi- 5 
plicand. Taking each denomination 5 times, 5- — s 
we have ZOyd. lOqr. 1 5m, 30 10 ID 

But, instead of writing the separate products, 33 1 3 
we begin with the lowest denomination and 
say, 5 times 3na. are 15na. ; divide by 4, the units of the scale, write 
down the remainder 3na., and reserve the quotient 3qr. for the 
next product. Then say. 5 times 2qr. are lO^r., to which add tbe 
3gr. making I3qr. Then divide by 4, wite down the remainder 
1, and reserve the quotient 3 for the next produet. Then say, 5 
times 6 are 30, and 3 to carry are 33 yards : hence, 

Rule. — I. Write dovm the denominate number and tet 
tlu multiplier under the lowest derwrnination, 

11. Multiply as in simple numbers, and in passing from out 
denomination to another, divide by the units of the scale, sd 
down the remainder and carry the quotient to the next product* 

Proof. — The same as in simple numbers. 

EXAMPLES. 

^ (1) . (2 ) 

Jt s. d. far. T, cwt, gr. lb, <w. 

17 15 9 3 10 2 12 

6 7 



106 1^ 10 2 3 10 19 4 

(3.) (4.) 

m fur, rd. yd, ft. s. ' " 

9 3 20 3 2 9 9 27 36 

6 3 



123. What is multiplication of deuuminate uuinbon 1 Give tXi9 ndSi 
Uow Uii you prove uiuili(>licaliou 1 
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6 5 15 18 
5 



6 12 3 20 12 9 
8 



7. A farmer has 11 bags of com, each containing 2bu. \pk. 
Iqt, : how much com in all the bags ? 

8. How much sugar in 12 barrels, each containing ZcwU 
Zqr. 2lb, 1 

9. In 7 loads of wood, each containing 1 cord and 2 cord 
feet, how many cords ? 

10. A bond was given 21st of May, 1825, and was taken 
up the 12th of March, 1831 ; what will be the product, if 
the time which elapsed from the date of the bond till the day 
it was taken up be multiplied by 3 ] 

1.1. What is the weight of 1 dozen silver spoons, each 
weighing 3oz. 6pwt. ? 

12. What is the weight of 7 tierces of rice, each weighing 
5cwt. 2qr. leid.l 

13. Bought 4 packages of medicine, each containing 3ft 
4 5 6 3 19 I6gr. : what is the weight of all ? 

14. How far will a man travel in 5 days at the rate of 
24m'. 4/ur, ird. per day 1 

15. How much land is there in 9 fields, each field contain- 
ing 12yl. \R. 25F.1 

16. How many yards in 9 pieces, each 29yd, 2qr. 3wa. ? 

17. If a vessel sails 5Z. 2mi, 6fur, 36rd. in one day» 
how far will it sail in 8 days 1 

18. How much water will be contained in 96 hogsheads, 
each containing 62^a/. Iqi. \pt, IgL 1 

NoTK. — When the multiplier is a composite number, and the 
factors do not exceed 12, multiply by the factors in succession. 
In ihe last example 96=12x8. 

19. If one spoon weigh 3oz, 5pwL I5gr., what is the 
weight of 120 spoons ] 

20. If a man travel 24mi, Ifur. Ard, in one day, how far 
will he go hi one mouth of 30 days ? 

21. If the earth revolve 0° 15' of space per minute of time, 
how far does it revo|ve per hour ? 

22. Bought 90hlui, ol' sugar, each weighing \2cwU 2qr, 
iXlb. : what was the weight of the whole) 

. 9 
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23 What ia the cost of 18 sheep, at 6s. 9\(L apieoe? 

24. How much molasses is contained in 25hha. each hogf- 
Lead having 61 gal. \qt. Ipt. ? 

25. How many yards of cloth in 36 pieces, each piece oon- 
taining 26yd, 3qr, 1 

26. A farmer has 18 lots, and each lot contains 41^1. 221. 
IIP. : how many acres does ho own ? 

27. There are three men whose mutual ages are 14 tinM 
20^r. 61710. 3ivk. 6cla. : what is the sum of their ages ! 

28. Bought 90hhd. of sugar, each weighing 12cifft, 2gr. 
]4lb, ; what is the weight of the whole ? 

29. If a vessel sail i9mi, Cfur. Brd. in one day, howfei 
will she sail in one month of 30 days ? 

30. Suppose each of 50 farmers to raise 125 biL 3pk. 6gt d 
grain : how much do they all raise 1 

31. If a steam ship, in crossing the Atlantic, goes 211flit 
4t/ur, 32rd. a day, how far will she go in 15 days ? 

32. If 1 horse consimie 2 tons Iqr. 2Qlb. of hay in a winter, 
how much will 36 horses consume ? 

33. How much cloth will clothe a company of 48 mm, i 
it takes 6yd. 3qr. 2na. to clothe one man 1 

Note. — Eacli denomination may be multiplied ^y the multiplier, 
separately, and the results reduced and added. 

DIVISION OF DENOMINATE NUMBERS. 

123. Division of denominate numbers is the operation of 
dividing a denominate number into as many equal parts fii 
there are units in the divisor. 

1. Divide £25 155. ^d. by 8.' 

Analysis. — We first say 8 into 25, 3 times operatiom. 

and £1 or 20j. over. Then, after adding the 8)£25 15*. Ad. 

15s. we say, 8 into 35, 4 times and 35. over. — — i — S 
Then, reducing the 35. to pence and adding in 
the 4c/., w e say, 8 into 40, 5 times. 

123. What is division of denominate numbers 1 Give the rule for 
division. How do you prove division 1 How do you divide when the 
divisor is a composite numbe: f What will be the unit of each qao- 
Ucut figTire 1 



DKNOMINATK NTJMnKKS. 
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OPERITIOM. 

2. Divide 36*«. Zpk. Iqt. by 7. ')|f '^^-^^^ 

Analysis. — In this example we i 

find that 7 is contained in 36 bushels ^ 

6 limes and 1 bushel over. Reducing - 

tiiis to pecks, and adding 3 pecks, l)72)k.(lpk, 

gives 7 pecks, which contains 7, 1 7 

tinie and no remainder. Multiplying o 

by 8 quarts and adding, gives 7 g 

quarts to be divided* by 7. 

7)7(lqt. 



Ans. 5bu. Ipk, \qt. 

Hence, for the division of denominate numbers we have the 
following 

Rule. — I. Begin ivith the highest denomination and 
'divide as in simple numhers : 

n. Reduce the remainder ^ if any, to the next lotoer de- 
^ination, and add in the units of that denomination for 
^^i^ dividend. 

Ul. Proceed in the sam^ manner through all the denomi- 
^tions. 

Proof. — By multiplication, as in simple numbers. 

NoTKs. — 1. If the divisor is a composite number, we may divide 
the factors in succession, as in simple numbers. 

2. Each quotient figure has the same unit as the dividend from 
from which it was derived. 

3. If the divisor is greater than 12 and not a composite number, 
the operation is the same as long division. 

EXAMPLES. 

(1.) (2.) ^ 

T. cwL qr. lb, A. R. P. 

7) 1 19 2 12 9)1 13 3 26 

ftuotient. 5 2 16 12 2 25. 

(3.) (4.) 
L, mi. fur, rd, hu. pk. qU 

8) 47 1 7 8 11 )25 3 1 

Quotient, 
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Divide the following : 

d Yicwt, Oqr. 2lb. 6oz. by 7. 

6. 49i/d. 2qr, ^tia, by 9. 

7. 13U1. IR. by 12. 



8. £1138 125. \il by 53. 

9. 70 r. 17ci£^i. 7M.by79. 
10. 21bu, ^pk, Iqt. by 84. 



1 1. Bought 65 yards of cloth for which I paid £72 lU 
i\d, : what did it cost per yardi 

12. If 15 loads of hay contain 6cwL, what is tlia 
weight of each load ? 

13. If a man, liiling 8 times as much as a boy, can raise 
201/6. 12o2r., how much can the boy lift? 

14. If a vessel saU 25^ 42' 40" in 10 days, how far will 
she sail in one day 1 

15. Divide 9hhd. 28paL 2gt. by 12. 

16. What is the quotient of 656w. Ipk, 3gt. divided by 121 

17. In 4 equal packages of medicine there are 13ft 7! 
2 3 IB 4<7r. ; how much is there in each package 1 

18. In 25hhd. of molasses, the leakage has reduced the 
whole amount to 1534^aZ. Iqt. Ipt. : if the same quantity 
has leaked out of each hogshead, how much will each hog«« 
head still contain ? 

19. In 9 fields there are 113 A 3R. 25P. of land: if the 
fields contain an equal amount, how much is there in each 

20. If in 30 days a man travels 7467?2t. 5/?^r., travelHiig 
the same di^^tance each day, what is the length of each day'i 
journey 1 

21. Suppose a man had 98/5. 2oz, I9pwt, 5gr. of silver; 
how much must he give to each of 7 men if he divides it 
equally among them ? 

22. When ll^gaL 2qt, of beer are drank in 52 weeks, 
how much is consumed in one week 1 

23. A rich man divided 1686w. 1^?A:. 6qt, of C5oni amoug 
35 poor men : how much did each receive 1 

24. In sixty-three barrels of sugar there are 7 2'. lOcwt, 
3yr. 1 216. : how much is there in each barrel ? 

25. A farmer has a granary containing 232 bushels 3 
pecks 7 quarts of wheat, and he wishes to put it in 105 bags: 
how much must each bag contain ] 

26. If 90 hogsheads of sugar weigh 56 7*. lAcwt. 3qr. IGlb^ 
what is the weight of 1 hogshead i 
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27. One hundred and seventy-six men consumed in a week 
I3fir^. 2qr, I5lb. 6oz. of bread : how much did each man 

consume ? 

26. If the earth revolves on its axis 15° in 1 hcur, how far 
low it revolve in 1 minute ? 
' 29. If 59 casks contain 4Ahkd, 53ya/. 2qt. Ijpt, of wine, 
'hat are the contents of one cask ] 

30. Suppose a man has 24Gwi. 6/ur, 26rd, to travel in 12 
%8 : how far must he travel each day ? 

31. If I pay £12 Us. 5d. 3/ar. for 35 bushels of wheat, 
^liat is the price per bushel ? 

. 32. A printer uses one sheet of paper for every 16 pages of 
r ^ octavo book : how much paper will be necessary to print 
^^^0 copies of a book containing 336 pages, allowing 2 quires 
®^ Waste paper in each ream?* 

33. A man lends his neighbor £135 6^. 6c/., and takes in 
P^rt payment 4 cows at £6 8s. apiece, also a horse worth 
^50 : how much remained due ] 

34. Out of a pipe of wine, a merchant draws 12 bottles, 
^^ch containing 1 pint 3 gills ; he then fills six 5-gallon demi- 
johns ; then he dritws 3 dozen bottles, each containing 
^ quart 2 gills : how much remained in the cask ? 

35. A fanner has 6T. Scwt. 2qr, 14/6. of hay to be re- 
moved in 6 equal loads : how much must be carried at each 
load? 

36. A person at his death left landed estate to the amount 
of £2000, and personal property to the amount of £2803 17s. 
^d. He directed that his widow should receive one-eighth of 
the whole, and that the residue should be equally divided 
among his four children : what . was the widow and each 
shild's portion ? 

37. if a steamboat go 224 miles in a day, how long will 
it take to go to China, the distance being about 12000 miles ? 

38. How long would it take a balloon to go from the earth 
to the moon, allowing Jthe distance to be about 240000 miles, 
:bo balloon ascending 34 miles per hour ? 



* In packing and selling paper, the two outside quires of every reans 
ire regarded as waste, and each of the remaining quires contains 34 
|>«rfect sheets : hence, in this example, the wast© paper is considered 
w beioiigiiig only to the entire rcouis. 
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LONGITUDE ANli TIME. 

124. The circumference of tho e^urlh, like thai of other 
circles, is divided into 360°, which tje called decrees of longi' 
tudc, 

125. The sun apparently goea round the earth once in 24 
hours. This time is called a day. 

Hence, in 24 hours, the sun apparently passes over 360^ (A 
longitude ; and in 1 hour over 360°-r-24 = 15**. 

126. Since the sun, in passing ever 16^ uf longitude, re- 
quires 1 hour or 60' of time, 1® V/iL require 60 '-f 15—4 
minutes of time ; and 1' of long:;aat will be equal to ou^ 
sixtieth of 4' which is 4" : hence, 

15° of longitude require 1 hour. 
1° of longitude requires 4 minutes. 
1' of longitude requires 4 seconds. 
Hence, we see that, 

1. Jf the degrees of longitude he multiplied by 4:^ the pro- 
duct will be the corresponding time in minutes, 

2, If the minutes in longitude be multiplied by 4, the pro- 
duct will be the corresponding time in seconds, 

127. When the sun is on the meridian of any place, it is 
12 o'clock, or noon, at that place. 

. Nov/, as the sun appareiitly goes from east to west, at tlie 
instant of noon, it will be past noon for all places at the ea^t, 
and before noon for all places at the west. 

If then, we find the difierence of time between two places 
and know the exact time at one of them, the corresponding 
time at the other will be found by adding their difierence, i.^ 
that other be east, or by subtracting it if west. 

124. How is the circumference of the earth supposed to be divided? 

125. How docs the sun appear to movel WhaX is a day 1 How hi 
does the sun appear to move in 1 hour 1 

126. How do you reduce degrees of longitude to time? How do you 
reduce minutes of longitude to time 

127. What is the hour when the sun is on the meridian j When the 
sun is on the meridian of any place, how will the time be for ail places 
cast 1 How for all places wcpt ? If you have the difference of time, how 
do yuu find the time 1 
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1. T}i« longitude of New York is 74° 1' west, and that of 
PhiladpJikhia 75° 10' west : what is the difierence of longi- 
tude tJid what their difference of time 1 

2. At 12 M. at Philadelphia, what is the time at Now 
YotVI 

3. At 12 M. at New York, what is the time at Philadelphia ? 

4. The lon^tude of Cincinnati, Ohio, is 84° 24' west: 
vliat is the difierence of time between New York and Cin- 
cinnati ? 

5. What is the time at Cincinnati, when it is 12 o'clock at 
New York? 

6. The longitude of New Orleans is 89° 2' west : what 
time is it at New Orleans, when it is 12 M. at New York ? 

7. The meridian from which the longitudes are reckoned 
passes through the Greenwich Observatory, London hence, 
the longitude of that place is : what is the difierence of 
time between Greenwich and New York 1 

8. What is the time at Greenwich, when it is 12 M. at 
New York ? 

9. The longitude of St. Louis is 90° 15' west : what is the 
time at St. liouis, when it is 3h. 25m P.M. at New York ? 

10. The longitude of Boston is 71° 4' west, and that of 
New Orleans 89° 2' west : what is the time at New Orleans 
when it is 7 o'clock 12m A.M. at Boston 1 

11. The longitude of Chicago, Illinois, is 87° 30' west: 
what is the time at Chicago, when it is 12 M. at New York ? 

PROPERTIES OF NUMBERS. 

COMPOSITE AND PRIME NUMBERS. 

128. An Integer, or whole number, is a unit or a collection 
of units, 

129. One number is said to be divisible by another, when 
the quotient arising from the division is a whole number. The 
division is then said to be eccact. 

Note. — Since every number is divisible by itself and 1, the 
term divisible will be applied to such numbers on/y, as have other 
divisors. 



128. What ia an integer 1 
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130. fivery divisible number is called a composite nunilier, 
(Art. 54), and any divisor is called & factor: thus, 6 is a com- 
posite number, and the factors are 2 and 3. 

131. Every number which is not divisible is callefl a pritM 
number: thus, 1, 2, 3, 5, 7, 11, 6cc, are prime numbers. 

132. Every prime number is divisible by itself and 1; 
but since these divisors are common to all numbers, they are 

uot called factors. 

133. Every factor of a number is either prime or compo- 
site : and since any composite factor may be again divided, it 
follows that, 

Any number is equal to the product of aUits prime fcuimh 

For example, 1^=6x2 ; but 6 is a composite number, of 
which the factors are 2 and 3 ; hence, 

12=2x3x2; also, 20 = 10x2=5x2x2L 

Hence, to find the prime factors of any number, 

Divide the number by any prime number tJiat wiU exaethf 
divide it : then divide the quotient by any prime number titai 
will exactly divide it, and so on, till a quotient is found which 
is a 2^rime number ; the several divisors and the ktst quotietU 
will be the prims factors of the given number. 

Note. — It is most convenient, in practice, to uSe the leaat prims 
number, which is a divisor. 

1. What are the prime factors of 42 1 

Analysis. — Two being the least divisor ^^o^^sj^"' 
that is a prime number, we divide by it, giv- ^ 
ing the quotient 21, which we again divide 3)21 
by 3, giving 7 : hence, 2, 3 and 7 are the 
prime factors. 

2x3x7=42. 

129. When is one number divisible by another 1 By what it ereiy 
namber divisible 1 Is 1 called a divisor 1 

130. What is a composite number 1 What is a factor 1 

131. What is a prime number 1 

132. By what divisors is every prime number divided ' 

133. To what product is every number equal? Give the rule far 
lading the prime factors of a number. What number is it most oom« 

icut to use as a divisor 1 
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"What are the prime factors of the foUoivmg numhcrsl 



Note. — ^The prime factors, when the number is small, may 
generally be seen by inspection. The teacher can easily multiply 
the examples. 

134. When there are several numbers whose prime factors " 
are to be found, 

Find the prime factors of each aiid then select those foxtori 
which are common to all the numbers, 

11. What are the prime factors common to b, 9 and 24? 

12. What are the prime factors common to 21, 63 and 84 ? 

13. What are the prime factors common to 21, 63 and 105! 

14. What are the common factors of 28, 42 and 70 ] 

15. What are the prime factors of 84, 126 and 210 ? 

16. What are the prime factors of 210, 315 and 5251 



1. 2 is the only even number which is prime. 

w,, 2 divides every even number and no odd number. 

3. 3 divides any number when the sum of its figures is di- 
visible by 3. 

4. 4 divides any number when the number expressed by 
the two right hand figures is divisible by 4. 

5. 5 divides every number which ends in or 5. 

6. 6 divides any even number which is divisible by 3. 

7. 10 divides any number ending in 0. 



136. The greatest common divisor of two or more num- 
bers; is the greatest number which will divide each of them, 
separately, without a remainder. Thus, 6 is the greatest 
comm,on divisor of 12 and 18. 



1. Of the number 91 

2. Of the number 15 1 

3. Of the number 241 

4. Of the number 16? 

5. Of the number 18? 



6. Of the number 32? 

7. Of the number 48? 

8. Of the number 56? 

9. Of the number 63 ? 
10. Of the number 76? 



135. DIVISIBILITY OP NUMBERS. 



GREATEST COMMON DIVISOR. 



134. How do you iiiid tj)e priuie factori uf two or uure numbexat 
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OOICMON DIVlSOiL 



Note. — Sjice 1 divides every number, it is hot reokoned among 

the common divisors. 

1 37. If two numbers have no common divisor, they are 
called prime with respM to each other, 

138. Since a factor of a number always divides it, it fol- 
lows that the greatest common divisor of two or more num* 
bersj is simply the greatest factor common to these numbo.rs. 

Hence, to find the greatest common divisor of two or' 
more numbers, - 

I. Resolve each number into its prime factors, 

II. Th£ product of the factors common to each remit unU 
be the greatest common divisor, 

EXAMPLES. 

1. What is the greatest common divisor of 24 and 30 f 

Analysis. — There are four prime operatiox. 
factors in 24, and 3 in 30 : the factors 24=2x2x2x3 
2 and 3 are common: hence, 6 is the 30=2x3x5 

greatest common divisor. 2x3=6 com. divisor 

2. "^Tiat is the greatest common divisor of 9 and 18 ? 

3. What is the greatest common divisor of 6, 12 and 30 1 

4. What is the greatest common divisor of 15, 25 and 30 f 

5. What is the greatest common divisor of 12, 18 and 72 ? 

6. What is the greatest conmion divisor of 25, 35 and 70 ? 
Z0 What is the greatest conunon divisor of 28, 42 and 70 1 
8. What is the greatest common divisor of 84, 126 and 

210] 

139. When the numbers are large, another method of find- 
ing their greatest common divisor is used, vhich depends on 
the following principles : 

135. WTiat even number is prime ? What numbeis will 2 diTidel 
What numbers will 3 divide 1 What numbers will 4 divide 1 61 6 ^ 
101 

136. What is the greatest common divisor of two or more numbers T 

137. When are two numbers said to be prime witli respect to each 
herl 

138 What is the greatest factor of two numbers 1 How do you find 
I greatest coamiou divisor of two or more numbers 1 
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] . Any numbti which tciJl divide tico n urnhcrs sipanUely^ wiU 
divide their sum; else, we should have a - 24 4- 27 — 61 
Vfhdenumbereqiuiltoaproper fraction. ~~ 

2. Any number which will divide Uco numbers separately ^ 
vnU divide their difference; and any 
mnber whicH will divide their differ- 61 — 27 = 24 
cnce and one of the numbers, toill divide 
the other ; else, we should have a wJwle number equal to a 
Foper fraction, 

l/^W is the greatest common divisor of 27 and 61 ! 
DiWde 51 by 27 ; the quotient is 1 and the remainder ?4 ; then 
divide the preceding divisor 27 by the re- , 
maiiider 24: the quotient is 1 and the re- oi\^fn 
yainder 3; then divide the preceding ^'^^^^^ 

WTigor 24 by the remainder 3 ; the quo- ^7 

^^fnt is 8 and the remainder 0. 24)27(1 

^ow, since 3 divides the difference 3, 24 
Jjd also 24, it will divide 27, by principle "3)24(8 
and since 3 divides ihe^ remainder 24, '^4/ 
27, it will also divide 51 ; hence, it is 
* common divisor of 27 and 61 ; and since it is the greatest com • 
factor, it is their greatest common divisor. Since the above 
^^a^oning is as applicable to any other two numbers as to 27 and 
» We have the following rule • 

JHvide the greater number by the less^ and then divide the 
^^ding divisor by the remainder^ and so on, till nothing re- 
'^^ns : the last divisor wiii be the greatest common divisor. 

EXAMPLES. 

1. What is the greatest common divisor of 216 and 408 ? 

2. Find the greatest common divisor of 408 and 740, 

3. Find the greatest common divisor of 315 and 810. 

4. Find the greatest common divisor of 4410 and 6670. 

5. Find the greatest common divisor of 3471 and 1869. 

6. Find the greatest common divisor of 1584 and 2772 ? 

Note. — If it be required to find the greatest common divisor ot 
more than two numbers, first find the greatest common divieor oi 

139. When the numbers are large, on what principles does the opor- 
niioD of hnding the matost common dinaot vloYcwd' What b the 
rvU Ctr /lading iti ^ 



two of them, Uien of that common divisor and one of the reraaiii' 

ing numbers, '^and bo on for all the numbers : the last commou 
divisor will be the greatest common divisor of all the numbers. 



7. What is the greatest common divisor of 492, 744. and 
1044 ? ' 

8. Wliat is the greatest common divisor of 944, 1488, a^i 
2088? 

9. What is the greatest common divisor of 21 6, 408, and 
740? 

10 What is the greatest common divisor of 945, 1560, and 
22683 1 



140. The least common dividend of two or more numbers 
is the least number which they will separately divide without 
a remainder.* 

Notes. — 1 . If a dividend is exactly divisible by a divisor, it cau 
be resolved into two factors, one of which ii the divuor and the 
other the quotient. 

2. If the divisor be resolved into its prime factors, the cor- 
responding factor of the dividend may be resolved into the same 
factors; hence, the dividend wiU contain every prime factor of the 
divisor. 

3. The question of finding the least common dividend of several 
numbers, is therefore reduced to finding a number which shall oon- 
tain all their prime factors and none others. 



1. Let it be required to find the least common dividend of 
6, 8 and 12. 



Every number that is a prime factor must appear in the leaRt com 
mon dividend, and none others ; hence, it will contain all the prime 



140. What is the least common dividend of two or more numbers ' 
State the principles involved in finding it. Give the rule for finding it 
What is the dividend when the numbers have no common prime fao- 



* The number which we call the least common dividend is generally 
eaJ/eJ the least common multifU We piofei the former for brgiuiieni. 



LEAST COMMON DIVIDEND. 



Analysis. — ^We see, from inspec- 
tion, that the prime factors of 6, are 
2 and 3 ; — of 8 ^ 2, 2 and 2 and 
of 12; 2, 2 and 3. 



OPERATION. 

2x3 2X2X2 2X2X3 
6 8 12 



torsi 



% 
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faotors of any one of the numbers, as 8, and such other prime fac- 
tors of the ot hers, 6 and 12, as are not found among the prime fac- 
tors of 8 ; ttiat is, the factor 3 : hence, 

2 X 2 X 2 X 3 = 24, the least common dividend. 

To find the least common dividend of several numbers, 

1. Place the numbers on the same line, and divide by auy 
prime number that will exactly divide tvoo or more of thern^ 
and set down in a line below the quotients and the undivided 
numb^s, 

IL Then divide as before until there is no prime number 
greater than 1 that will exactly divide any two of the numbers, 

III. Then multiply together the divisors and the numbers cf 
the lower line, and their product will be the least common 
dividend. 

Note — 1 . The object of dividing by any prime number that will 
divide two or more of the numbers, is to find common factors. 

2. If the number* have no common prime factor, their product 
will be their least common dividend. 

EXAMPLES. 

OPERATION. 



1. Find the least conmion 
fiend of 3, 4 and 8. 


divi- 


2)3 . 


. . 4 . . . 


, . . 8 


Ans, 2x2x3x1x2: 


= 24. 


2)3 . 


. . 2 . . . 


. . 4 






3 . 


. . 1 . . . 


. . 2 


2. Find the least common 
dend of 3, 8 and Q. 


divi- 


3)3 . 


...8.. 


... 9 



^n5. 3xlx8>^3 = 72. 1 8 3 

3. Find the least common dividend of 6, 7, 8 and 10. 

4. Find the le>»3t common dividend of 21 and 49. 

5. Find the least conunon dividend of 2, 7, 5, 6, and S. 

6. Find the least common dividend of 4, 14, 28 and 98. 

7. Find the least common dividend of 13 and 6. 

8. Find the least common dividend of 12, 4 and 7. 

9. Find thfe least common dividend of 6, 9, 4, 14 and 16. 

10. Find the least common dividend of 13, 12 and 4. 

11. Find the leastcomjnoudividcud v>t\\,\l 
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CANCELLATION. 

141. Cancellation is a method of shortening Arithmeti- 
cal operations by omitting or cancelling common factors. 

1. Divide 24 by 12. First, 24 = 3'X 8 ; and 12=3 X 4. 

Analysis. — Twenty-four divided by 12 is operation. 
equal to 3X8 divided by 3X4 ; by cancelling 24 _ 3 X 8 
or striking out the S's, we have 8 divided by To ^ Fy4^ 
4, which is equal to 2. i ^ ^ A t 

142. The operations cancellation depend on two princi- 
ples : 

1. The cancelling of a factor^ in any number^ is equitKUeni 
to dividing the number by that factor, 

2. If the dividend and divisor be both divided by the 8am$ 
number^ the quotient will not be changed. 

PRINCIFLES AND EXAMPLES, 

• 1. Divide 63 by 21. 

ANALVSTs.—Resolve the dividend and divi- a^^^^'^^^^' 
Bor into factors, and then cancel those which Q 
are common. 21 Jx3~ 

2. In 7 times 56, how man^ times 8 ? 

Analysis.— Resolve 56 into the ^ operajTion. 
two factors 7 and 8, and then cancel 56 X 7 __ Xl ^ 7_ 
the 8. 8 ""■ i 

3. In 9 times 84, how many times 12? 

4. In 14 times 63, how many times 7 

5. In 24 times 9, how many times 8 % 

6. In 36 times 15, how many times 45 ? 

Analysis.— We sep that 9 is a factor of 36 
and 45. Divide by this factor,, and write the operatioh. 
quotient 4 over 36, and the quotient 5 below 4 3 
45. Again, 5 is a factor of 15 and 5. Divide ^0 ^^^^=12 
15 by 5, and write the quotient 3 over 15. 
Dividing 5 by 5, reduces the divisor to 1, which S 
need not be set down : hence, the true quotient ^ 
4X3=12. 

141. WTiat is cancellation V 

14S, Oa what do the uperatiuus of cuiCt\\«.\\ou ^e^^'oA. > 



CANCELLATION. 



liB 



14f3. Therefore, to perform the operations of cancellation : 

1. Resolve the dividend and divisor into such factors di 
shall give all the factors common to both. 

11. Cancel the common factors and then divide the product 
of the remaining, factors of the dividend by the product of the 
remaining factors of the divisor, '^->/^ 

Notes. — 1. Since every factor is* cancelled by division, the quo- 
tient 1 always takes the place of the cancelled factor, but is emit- 
ted when it is a multiplier of other factors. 

2. If one of the numbers contains a factor equal to the product 
•f two or more factors of the other, they may all be cancelled. 

3. If the product of two or more factors oif the dividend is equal 
to the produot of tvro or more factors of the divisor, such factors 
nay be cancelled. 

4. It is generally more convenient to set the dividend on the 
right of a vertical Ime and the divisor on the left. 

EXAMPLES. 

1. What jiumber is equal to 36 multiplied by 13 and the 
product divided by 4 times 9 ? 

Analysis. — ^We may place the numbers whose operation 
l«roduct forms the dividend on the right of a verti- 
cal line, and those which form the divisor on the 









13 



left. We see that 4X9=36 : we then cancel 4, 9, ' 
and 36. . 13. 

2. What is the result of 20x4x12, divided by 
10x16x3? 

Analysis.— -First, cancel the factor 10, in 10 operation. 
and 20, and write the quotients 1 and 2 above 
the numbers. We then see that 16X3=48, and 
that 4X12=48; cancel 16 and 3 in the divisor, 
and 4 and 12 in the dividend ; hence, the quo- 
tient is 2. Ans 2. 

3. Divide the product of 126 X 16 X 3, by 7 X 12. 
Analysis. — ^We see that 7 is a factor operation 

of 126 — giving a quotient of 18. We 
cancel 7, and place 18 at the right of 
126 We then cancel 6, in 12 and 18, 
and write the quotients 2 and 3. We 
then cancel the factor 2, in 2 and 16, 



10 


t0 



















3 



■nd set down the quotients 1 and 8. Ans, 3x8x3=:72i 
The product of 1 X 1 is the divisor, 
and the product of 3 x 8 x 3 =s 72, the d.m^«adb 



144 0ANCJE1.LATI0N. 

4. What is the quotient of 3x8x9x7x15, divided by 
63 x 24 x 3 x 5] 

OPESITION. 

Analysis.— The 63 is cancelled by 7X9; 24 H $ 
by 3x8 ; 3 and 5, by 15; hence, the quotient is 1. ) 



5. Divide the product of 6 x7 X 9 X 11, by 2x3x7x3 
X21. 

6. Divide the product of 4 X 14 X 16 x24, by 7x8x32 
X12. 

7. Divide the product of 5 x 11 X 9 X 7 X 15x 6, by 30 X 5 
> 21x3x5. 

8. Divide the product of 6x9x8x 11 X 12x5, by S7x2 
X32x3. 

9. Divide the product of 1 x6 X 9 X 14 X 15 X 7x 8, by 36 
X 126x56x20. 

10. Divide the product of 18 x 36 X 72 X 144, by 6 X 6 X 8 
X9xl2x8. " 

11. Divide the product of 4 X 6 X 3 X 5, by 5 X 9 X li! X 16. 

12. Multiply 288 by 16, and divide the product by Bx^ 
X2x2. 

13. In a certain operation the numbers 24, 28, 32, 49, 81, 
are to be multiplied together and the product divided by 
8x4x7x9x0: what is the result 1 

14. Multiply 240 by 18 and divide the product by 6 
times 90. 

15. Divide 16x20x8x3, by 30x8x6. 

16. How many pounds of butter worth 15 cents a pound, 
may be bought lor 25 pounds of tea at 48 cents a pound % 

17. How much calico at 25 cents a yard must be given 
for 100 yards of Irish sheeting at 87 cents a yard ? 

18. How many yards of cloth at 46 cents a yard must be 
given for 23 bushels of rye at 92 cents a bushel % 



443, Give the rule for the operatiuu ol c«s\v:ftllaituin. 
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19. How many bushels of oats at 42 cents a bushel must 
be given for 3 boxes of raisins each containing 26 pounds, at 
14 cents a pound ? 

20. A man buys 2 pieces of cotton cloth, each containing 
33 yards at 11 cents a yard, and pays for it in butter at 18 
oents a pound : how many pounds of butter did he give ? 

21. If sugar can be bought for 7 cents a pound, how maiy 
bushels of oats at 42 cents a bushel must I give for 56 pounds { 

22. If wool is worth o6 cents a pound, how many pounds 
must be given for 27 yar ls of broadcloth worth 4 dollars a 
yard? 

23. If cotton cloth is worth 9 cents a yard, how much 
must be given for 3 tons of hay worth 15 dollars a ton ? 

24. How much molasses at 42 cents a gallon must be given 
for 216 pounds of sugar at 7 cents a pound? 

25. Bought 48 yards of cloth at 125 cents a yard : how 
many bushels of potatoes are required to pay for it at 150 
cents a bushel? 

26. Mr. Butcher sold 342 pounds of beef at 6 cents a 
pound, and received his pay in molasses at 36 cents a gallon : 
how many gallons did he receive ? 

27. Mr. Farmer sold 1263 pounds of wool at 5 cents a 
pound, and took his pay in cloth at 421 cents a yard : how 
many yards did he take 1 

28. How many firkins of butter, each containing 56 pounds, 
at 18 cents a pound, must be given for 3 barrels of sugar, 
each containing 200 pounds, at 9 cents a pound ? 

29. How many boxes of tea, each containing 24 pounds, 
worth 5 shillings a pound, must be given for 4 bins of wheat, 
each containing 145 bushels, at 12 shillings a bushel? 

30. A worked for B 8 days, at 6 shillings a day, for which 
he received 1 2 bushels of com : how much was the corn 
worth a bushel ? 

31. Bought 15 barrels of apples, each containing 2 bushels 
a1 the rate of 3 shillings a bushel : how many cheeses, each 
wi^ighnig 30 pounds, at 1 shiUiug a pound, will pay for the 
apploiiJ 
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COMMON FRACTIONS. 

144. The unit 1 denotes an entire thing, as 1 apple, 
1 chair, 1 pound of tea. 

If the unit I be divided into two equal parts, each part 
is called one-half. 

If the unit 1 be divided into three equal parts, each part 
is called one-third* 

If the unit 1 be divided into four equal parts, each part 
is called one-fourth. 

If the unit 1 be divided into twelve equal parts, each part 
is called one-twelfth ; and if it be divided into any number 
of equal parts, we have a like expression for each part. 

The parts are thus written : 

\ is read, one-half. \ is read, one-seventh. 

J - - one-third. J " " one-eighth. 

\ ' - one-fourth. ^ - - one-tenth. 

\ - - one-fiflh. - - one-fifleenth. 

J - - one-sixth. ^ - - one-fiftieth. 

The ^, is an entire half; the J, an entire third; the A, dn 
entire fourth ; and the same for each of the other equal parts : 
hence, each eqical part it an entire thing ^ and is called a frac' 
tional unit. 

The unit 1, or whole thing which is divided, is called the 
urdt of the fraction. 

Note. — Iiu every fraction let the pupil distinguish carefully 
between the unit of the fraction and the fracttoiial unit. The lirst 
b the whole thing from which the fraction is derived ; the second, 
one of the equal parts into which that thing is divided. 

145. Each fractional unit may become the base of a col- 
lection of fractional units : thus, suppose it were required to 
express 2 of each of the fractional units:, we should then write 

144. What is a unit 1 What is each part called when the unit 1 is 
divided into two equal parts \ When it is divided into 3 1 Into 4 1 Into 
6 1 Into 12 1 ' 

How may the one-half be regarded 1 The one third 1 The oue-fourth ! 
What is each part' called 1 
What is the unit of a fraction 1 What is a fractional iuiic 1 How do 
* dJsiiugiuBh between the oue aud \Axe oVUev'^ 
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} which is read 2 halves =j^X 2 

I- " " " 2 thirds =Jx2 

} « " « 2 fourthsr=Jx2 

] " " *• 2 fifths =Jx2 

kCf 6zc,, 6£c., 6zc. 

If it were required to express 3 of each of the fractional 
onits^ we should write 

§ which is read 3 halves =Jx3 

f " " " 3 thirds =^X3 

f " " " 3 fourths=|x3 

f 3 fifths =ix3 

Ace., Ace, dec, &c. ; hence, 

A Fii ACTION is one of the equal parts of the unit 1, or a 
collection of such equal parts. 

Fractions are expressed by two numbers, the one written 
above the other, with a line between them. The lower num- 
ber IS called the deno^niriatoTt and the upper number the 
numerator. 

The denominator denotes the number of equal parts into 
which the unit is divided ; and hence, determhies the value 
of the fractional unit. Thus, if the denominator is 2, the 
fractional unit is one-half; if it is 3, the fractional unit is one- 
third ; if it is 4, the fractional unit is one-fourth, die, die. 

The numerator denotes the number of fractional units taken 
Thus, f denotes that the fractional unit is and that 3 such 
units are taken ; and similarly for other fractions. 

In the fraction |, the base of the collection of fractional 
units is J, but tliis is not the primary base. For, \ is one- 
^fth of the unit 1 ; hence, the primary base of every fraction 
f the tinit 1. 



146. May a fractional unit become the base of a collection 1 Whnt is 
a fraction 1 How are fractions expressed 1 What is the lower number 
called 1 What is the upper number called 1 What does the dcnominar 
tor denototi What does the numerator denote 1 In the fraction 
8 fifths, what is the fractional base 1 What is the primary Vase ^ What 
la tho primary base of CTcry fraction ? 



U8 
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146. If we take other units 1, of the same kind, and 
divide them into equal parts, such parts may be expressed 
m the same collection with the parts of the 6rst : thus^ 

} is read 3 halves. 

J ** " 7 fourths, 

y " " 16 fiflhs. 

y « " 18 sixths. 

Y " « 26 sevenths. 

147. A whole number may be expressed fractionally by 
writing 1 below it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 

5-- - ^---5 ones. 

6 - - - f - - - 6 ones. 

8 - - - I ... 8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8 ; hence, the value of a number is ttot changed by 
placing 1 under it for a denominator. 

148. If the numerator of a fraction be divided by its de- 
nominator, the integral part of the quotient will express the 
number of entire units used in forming the fraction ; and the 
remainder will show how many fractional units are over. 
Thus, y are equal to 3 and 2 thirds, and is written y =3|- • 
hence, 

A fraction has the same form as an unexecuted dimsian. 
From what has been said, we conclude that, 
1st. A fraction is one or more of the equal parts of the 
unit 1 

2d. TJie denominator shows into how many eqtud parts 
the unit is divided^ and hence indicates the value of the 
fractional unit : 

146. If a second unit be divided into equal parts, may the parts ba 
expres&cd with those of the first? How many units have been dividfad 
to obtain 6 thirds 1 To obtain 9 halves 1 12 fourths 1 

147. How may a whole number be expressed fractionally^ Does 
this change the value of the number 1 

148. If the numerator be divided by the denominator, what does the 
auotient Bhowl W2iat does the remaindei aViow^. \Vliat fucni has a 
'^^cUon ^ ynuX «ro tho seven pTinci\A«» w\v\c\v UAV>v ^ 
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3d. The numerator shows hoio many /rational unxU ojrt 
taken : 

4th. The value of every fraction is equal to the quotient 
arising from dividing the numerator by the denomiruitor : 

5th. When the numerator is less than the denominator, 
the vcUue of the fraction is less than 1. 

6th. When the numerator is equal to the denominator, 
the value of the fraction is eqtuU to 1. 

7 th. Whe9i tlie numerator is greater than the denomina 
tor, the value of the fraction is greater than 1. 

£xample:s in wRiriNa and reading fractionb. 
1 Read the following fractions ; 

Ty» l» V» A» l» A» TTT- 
What is the unit of the fraction, and what the fractional unit 
in each example? How many fractional units are taken in eachr 

2. Write 12 of the 17 equal parts of 1. 

3. If the unit of the fraction is 1, and the fractional unit 
one-twentieth, express 6 fractional units. Express 12, 18, 
16, 30, fractional units. 

4. If the fractioi^al unit is one 36th, express 32 fractional 
units ; 35, 38, 54, 6, 8. 

5. If the fractional unit is one-fortieth, express 9 fractional 
nnits; 16, 25, 69, 75. 

definitions. 

149. A Proper Fraction is one whose numerator is less 
than the denominator. 

The following are proper fractions : 

i> i> 4» f» f» f» A» S» f* 

150. An Improper Fraction is one whose numerator is 
aqual to, or exceeds the denominator. 

Note. — Such a fraction is called improper because its value 
equals ol^xceeds 1. 

149. What is a proper fraction 1 Give examples. 

What is an iiupruper fraction 1 Wby miproper 1 Give emini- 
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The following are improper fractioiiB : 

335689 12 1^19 

151. A Simple Fraction is one whose numerator and do- 
uominator are hoth whole numbers. 

NoTK. — A simple fraction may be either proper or improper 

The following are simple fractions : 

T» l» I' f» f' f» 3» h 

152. A CoMrouND Fraction is a fraction of a fraction, oi 
several fractions connected by the word o/J or x . 

The following are compound fractions : 

iof 1, iof iof J, i X 3, j X t X 4. 

153. A Mixed Number is made up of a whole number and 
a fraotioa. 

The following are mixed numbers : 

H» 6J. 6f, 6|, 3f 

154. A Complex Fraction is one whose numerator or de- 
nominator is fractional ; or, in which both are fractional. 

The following are complex fractions : 

\ 2 I 45j 

5* 19i* f 69f 

155. The numerator and denominator of a fraction, taken 
together, are called the terms of the fraction : hence, every 
fraction has two terms. 

fundamental propositions. 

156. By multiplying the unit 1, we form all the wholo 
numbers, 

151. What is a simple fraction 1 Give examples. May it be propct 

nr improper 1 

1.52. What is a compound fraction 1 Give examples. 

163. What is a mixed number 1 Give examples. 

154. What is a complex fraction 1 Give examples. 

165. How many terms has every fraction 1 What are they ' 

150. How may all the whole numbers be formed 1 How may the 
fractional units be formed 1 How many times is one-half less than 1 ? 
Huw many times If any fracUmicJ uiii* Kss than 1 1 
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2, 3, 4, 5, 6, 7, 8, 9, 10, &c. ; 

and by dividing the unit 1 by these numbers wo form all the 
fractional units, 

h h h h h h h h A» ^• 
Ndw, since in 1 unit there are 2 halves, 3 thirds, 4 
fourths, 5 fiilhs, 6 sixths, &c., it follows that the fractional 
unit becomes less as the denominators are increased : hence, 

The fractional unit is stick a part of I, as 1 is of the 
denominator of the fraction. 

Thus, ^ is such a part of 1, as 1 is of 2 ; |^ is such a part of 
1^ as 1 is of 3 ; ^ is such a part of 1 as 1 is of 4, (kc. ike. 

157. liOt it be required to multiply f by 3. 

Analysis. — In ^ there are 5 fractional operation. 
units, each of which is J, and these are to f x3=^^=J^ 
be taken 3 times. But 5 things taken 3 
times, gives 15 tilings of the same kind; that is, 15 sixths ; heuoe, 
the product is 3 times as great as the multiplicand : therefore, we 
liavo 

Proposition I. — If the numerate of a fraction he multi- 
plied by any number^ the value of the fraction will be in 
creased as many times as there are units in the multiplier. 

EXAMPLES. 

1. Multiply I by 8. 4. Multiply ^ by 14. 

2. Multiply 1 by 5. 5. Multiply | by 20. 

3. Multiply I by 9. 6. Multiply Yt- 25. 
. 158. Let it be required to multiply J by 3. 

Analysis. — In f there are 4 fractional operation. 
units, each of which is ^. If we divide |. x 3 = — i— = J. 
the denominator by 3, we change the frac- . 

tioual unit to ^, which is 3 times as great as since the first is 
contained in 1, 2 times, and tiio second 6 times. If we take this 
fractional unit 4 times, the result f , is 3 times as great as | : 
therefore, we have 

Proposition 11. — If the denominator of a fraction be divir 
ded by any number^ the value of the fraction vrill be in* 
rreascd as many times as there are units in tliat number. 



167. What 18 proved in Proposition \ \ 
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EXAMPLES. 



1. Multiply f by 2, by 4. 4. Multiply by 2, 4, 6. 

2. Multiply § by 2, 4, 8. 5. Multiply f| by 2, 6. 7. 

3. Multiply by 2, 4, 6. 6. Multiply by 5, 10. 

169, Let it be required to divide 3. 

A.NALTSIS. — In there are 9 fractional operation. 
rnits. each of which is and these are 9 » 3— » t » zry^t 
tc be divided by 3. But 9 things, divided ' 
by 3, gives 3 /Ai)}g^ of the same kind for a quotient ; honoe, th« 
quotient is 3 elevenths, a number one-third as great as ^ ; heuoii. 
we have 

Pkoposition III. — If t?ie numerator of a fraction be divir 
ded by any number, the value of tlue fraction unU be dimin- 
islued as many times there are units in the divisor. 



EXAXPLSS. 



1. Divide f| by 2, by 7. 

2. Divide by 56. 



3. Divide f^? by 25. by 8. 

4. Divide 148 8, 16, 10. 



160. Let it be required tc divide ^7 ^• 

Analysis. — In there are 9 fractional operation. 

units, each of which is Now, if we A">cT= A' 

multiply the denominator by 3 it becomes 

33, and the fractional unit becomes which is only } of be« 
cause 33 is 3 times as great as 11. If we take this fractional 
unit 9 times, the result, is exactly ^ of ^ : hence, wa 
have 

Proposition IV. — If the denominator of a fraction he 
multiplied by any number^ the value of tlie fraction vrill he 
diminished as ma?iy times as, titers aie U9tits in that nwnber 



EXAMPLES. 

1. Divide } by 2. 4. Divide by 8. 

2. Divide \ by 7. 5. Divide || by 17. 

3. Divide by 4. 6. Divide by 45. 

158. What IB proved in proposition 1 1.1 
15!). What is proved in proposition III. 1 
'Oil. What is proved in p/iipositiuu IV T 
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161. Let it be required to multiply both terms of the irao- 
tion f by 4. 

Analysis. — In f, the fractional unit is J, and it opkration 
is taken 3 times. By multiplying the denominator 
by 4, the fractional unit becomes X, the value of 
which is J times as great as | By multiplying the numerator 
, by 4. we increase the number of fractional units taken, 4 tinie. J 
thnt is, we increase the number just as many times as we decrease 
(4c value; hence, the value of the fraction is not changed ; there- 
Core, we have 

Proposition V. — If both terms of a fraction be multiplied 
by the same number, the value of the frcu:tion mil 7wt be 
changed, 

EXAMPLES. 

1. Multiply the numerator and denominator of | by 7 : 
this gives flT=ff- 

2. Multiply the numerator and denominator of ^ by 3, by 
4, by 5, by 6, by 9. 

3. Multiply each term of by 2, by 3, by 4, by 5, by 6. 

162. Let it be required to divide the numerator and de- 
nominator of 1^ by 3. 

Analysis. — In the fractional unit is and operation. 
is taken 6 times. By dividing the denominator 6 ^3 Z 
by 3, the fractional unit becomes J, the value of Ts-'-S^g' 
which is 3 times as great as By dividing the 
numerator by 3, we diminish the number of fractional units taken 
3 times : that is, we diminish the number just as many times as we 
increase the value : hence, the value of the fraction is not changed : 
therefore, we have 

Proposition VI. — If both terms of a fraction be divided 
by the same number, the va^/ue of the frajction vrill not be 
changed. 

EXAMPLES. 

1. i)ivide both terms of the fraction ^ by 2 : this gives 

8 -^2 — 4 >l«,c 



IGl. What \h proved in proposition V. 1 
1(12 Wtiat 18 provetl tii priip^situm Vf t 



154 



UlCDUCnON OF 



2. Divide both terms by 8 : this gives rV^s=i- 

3. Divide both terms of the fraction ^ by 2, by 4, by ft 
by 16. 

4. Divide both terms of the fraction by 2, by 3, by * 
by 5, by 6, by 10. by 12. 

REDUCTION OF FRACTIONS. 

163. Reduction of Fractions is the operation of changii^ 
tlie fractional imit without altering the value of the fractioi*-^ 

A fraction is in its lotvest terms, when the numerator 
denominator have no common factor. 

OASB I. 

164. To reditce a fraction to its lowest terms. 

1. Reduce to its lowest terms. 

Analysts. — By inspection, it is seen that 5 
LB a common factor of the numerator and 
denominator. Dividing by it, we have ff. 
We then see that 7 is a common factor of 14 
and 35: dividing by it, we have |. Now, 
there is no factor common to 2 and 5 : henoe, 
2 is in its lowest terms. 

The greatest common divisor of 70 and 175 2i> operation. 
is 35, (Art. 136) ; if we divide both terms of ^^)^fs=^h 
the fraction by it, we obtain f . The value of 
the fraction is not changed in either operation, since the numera* 
tor and denominator are both divided by the same number (Art. 
162) : hence, the following 

Rule. — Divide the numerator and denominator by any 
number that toill divide them both tvithout a remainder^ and 
divide the quotient, in the sam^e manner until they haoe no 
coinmon factor. 

Or : Divide the numerator and denominator by their great 
est common divisor. 



1U3. What i» ledaction of fractions 1 When Is a fnc^doa In Its 
lowest terms 1 

164. Huw do you Teiluce a fractioii to its lowest t«nii9 1 



IST. OPXRATIOH 

7)H=f 
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EXAMPLES. 



Reduce the following fractions to their lowest tenuB. 



1. Reduce 

2. Reduce }|. 

3. Reduce fj, 

4. Reduce 

5. Reduce 

6. Reduce^. 

7. Reduce ^^gfe. 

8. Reduce 



9. Reduce 

10. Reduce^. 

11. Reduce ^||. 
.12. Reduce 

13. Reduce ffj. 

14. Reduce tVA- 

15. Reduce ff. 

16. Reduce fi|. 



OABE n. 



165. To reduce an improper fraction to its eqmvaleni 
whole or mixed number. 



1.. In y how many entire units ? 

Analysis. — Since there are 8 eightlis in 1 unit, 
!n y there are as many units as 8 is contain- 
ed times in 59, which is 7| times. 

Hence, the following 

Rule. — Divide the numerator by the denominator^ and the 
result will be the whole or mixed number. 



^OPERATION. 

8)69 
7i 



EXAMPLES. 

1. Reduce y and y to their equivalent whole or mixed 
numbers. 

OPERATION, OPERATION. 

4)84 • 9)67 

21 7J. 

2. Reduce to a whole or mixed number. 

3. In y yards of cloth, how many yards % 

4. In y of bushels, how many bushels ? 



lf»6. How do you reduce &n improper fracl'iou Xo vAivA^ vii vc^s^^ 
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JKEDUOIION Of 



5 If I give ^ of an apple to each one ofl5 childien, how 
many apples do I give 1 

C. -Reduce ?f|, ^ their whole or 

mixed numbers. 

7. If I distribute 878 quarter-apples among a number of 
boys, how many whole apples do I use ? 

8. Reduce WtV» VW» V yVAV» ^ ^^^^ ^^^^^ or mixed 
numbers. 

9. Reduce ^Hl^* ^ 
or nnixed numbers. 

OABB m. 

166. To reduce a mixed number to its equivalent improper 
fraction, 

1. Reduce 4| to its equivalent improper fraction. 

Analysis. — Since in any number operation. 

there are 5 times as manv fifths as 4x5—20 fiflhs. 

umis,m 4 there will be 5 times 4 fifths, . 

or 20 fifths, to which add 4 fifths, «md . BtJP^- 

we have 24 fifths. gives V =24 fifths. 

Hence, the following ^ 

Rule. — Multiply the whole number by the denominator Of. 
the fraction : to the product add the numerator^ and place the 
turn over tlie given denominator. 

examples. 

1. Reduce 47| to its eqiuvalent fraction. 

2. In 17| yards, how many eighths of a yardi 

3. In 42^®^ rods, how many twentieths of a rod 1 

4. Reduce 625^ to an improper fraction. 

5. How many 112ths in 205^? 

6. In 84 days, how many twenty-fourths of a day? 

7. In 15^11 years, how many 365ths of a year ? 

8. Reduce 91 6|^^ to an improper fraction. 

9. Reduce 25-^, 156^, to their equivalent fractions. 

1G6. How du you reduce a mixed noiuber W itf equivalent iiupro|/«« 
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CASE IV. 

167. To reduce a whole number to a fraction having a 
given denominator. 

1. Ecducc 6 to a fraction -whose denominator shall be 4. 
t 

ANAI.TSIS. — Since in 1 unit there are 4 fourths. operation. 
it follows that in 6 units there are 6 times 4 fourths, 6x4 = 24. 
or 24 fourths: therefore, 6=y : hence, 

Rule. — Multiply the whole number and denominatar 
together^ and tarite the product over the reqtdred denomi- 
nator. 

EXAMPLES. 

1. Reduce 12 to a fraction whose denominator shall be 9. 

2. Reduce 46 to a fraction whose denominator shall be 16. 



3. Change 26 to 7ths. 

4. Change 178 to 40th8. 

5. Reduce 240 to 114ths. 



6. Change $54 to quarters. 

7. Change 9Gyc/. to quarters. 

8. Change 426». to IGtlis. 



CASE V. 

168L To reduce a compound fraction to a simj^le one, 
1. What is the value of f of f ? 

Analysis. — Three-fourths of ^ is 3 times 1 fourth operation. 
vt I; 1 fourth of 4 is (Art. 160) ; 3 fourths of ^ is 3 X 5_ 15 
» dmes ^,ot therefore, J of 4=ii • hence, J x 7 ~28^ 

Rule. — Multiply the numerators togetlier for a new 
rim^mcralor^ arid the denominators together for a new de- 
nominator. 

Note. — If there are mixed numbers, reduce thsm to their equiv- 
idaat improper fractions. 

examples. 

Reduce the following fractions to simple ones. 



1. ..Reduce ^ of } of ^. 

2. Reduce I of I of |. 

3. RcHliiitel of 2 of 



4. Reduce 2J of 6.} of 7. 

5. Reduce 5 of J of ^ of 6. 
C. Reduce of 7} of G|l. 
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METHOD Br CAMCELLINO. 



169. The work may often be abridged by cancdiing com 
men iuctors in the numerator and denominator (Art. 143). 

Li every operation in fractionSt let this be doiie whenever 
it is possible. 



EXAMPLES. 



1. Reduce } of | of f to a simple fraction. 

t 

IT 5 3 ^ 

Here, j^X^X?=^, or, ^ 



7 I 5=f 

Note. — The divisors are always written on the left of Jtf 
rrrtical line, and the dividends on the riglit. 

2, Reduce | of | of ^ to its simplest terms. 

2 



5 



5 

Note. — ^Besides cancelling the like factors 8 and 8, and 9 and 9, 
we also cancel tUe factor 3, common to 15 and 6, and write over 
them, and at the right, the quotients 5 and 2. 

3. Reduce | of | of | of ^^-^ of to its simplest terms. 

4. Reduce -^^^ of of ^^-^ of f to its simplest terms, 

5. Reduce 3| of | of of 49 to its simplest terms. 

CASE VI. 

170. To reduce fractions of different denominators to 

fractions having a common denominator, 

1. Reduce \, ^ and f to a common denominator. 

167. How Jo you reduce a whole number to a fraction having a 
giwn denominator 1 

1()8. How do you reduce a compound fraction to a simple one. 

16d. How is the reduction of compound fractions to tnuipls 
bridged by raiitvUsii'i m ' 



OOMMOU FKACTIONB. 
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Ahaltsib. — If both terms of the operation. 

fraction be multiplied by 15, 1x3x5=15 1st nuro, 
product of the olher denomina- 7x2x5=;.70 2d num, 

t^i^l ^^"^J^r ^' ^""^ 4x3x2=24 3d num. 

"^^im of the second Iraclion be mul- o v q v — #lnnm« 
^^Plied by 10, the product of the 2xJX5_30 denom. 
Jther denominators, it will become Jj^. Tf both terms of the 
^*iird be multiplied by 6, the product of the other denominators, 
will become fj. In each case, we have multiplied both terms 
^f the fraction by the same number ; hence, the value has not 
*^en altered (Art. 161) : hence, the following 

Rule. — Reduce to simple fractions when necessary ; tJien 
Tiiultiply the numerator of each fraction by all the dmoini' 
fiators except its oum, for the new numerators, and all the 
denominators together for a common denominator. 

Note. — ^When the numbers are small the work may be per- 
formed mentally. Thus, 

EXAMPLES. 

Reduce the following fractions to common denominators. 



1. Reduce f , f , and \. 

2. Reduce |, y^, and |. 

3. Reduce f , and |. 

4. Reduce 2^, and \ of \, 

5. Reduce 5^, ^ of \, and 4. 



6. Reduce 3^ of ^ and §. 

7. Reduce \, J//, and 37. 

8. Reduce 4, f J, and ^. 

9. Reduce 7^, f l, CJ. 
10. Reduce 4J, 8^, and 2J 



Note. — ^We may often shorten the work by multivlying the nu- 
merator and denominator of each fraction by such a number as 
will make the denominators the same in all. 

10. Reduce \ and ^ to a common denominator. 

OPbAATION 

Analysis.— Multiply both terms of the first by 2=1 
8^ and both terms of the second by 2. 



11. Rcxluce \ and \. 

12. Reduce ^, and f. 

13. Reduce f , ^, yV 



14. Reduce f , 3|, and f. 

15. Reduce 6j*^, 9 J, and 5 

16. Reduce 7|, 5, J, and J. 



170. How do you reduce fractions of different denominators to frac- 
tu>u8 having a cuiiimon deiioiiiinatorl A\'heu tUo u\iUi\><&i% 'tbxv^ ^vvv^^V> 



ICO KSDUcmbN or 

CASE vn. 

171. To reduce fractions to their least common denomimlar. 

The least common denominator is the number which ocn* 
tains only the prime factors of the denominators. 

1. Reduce ^, f * and f , to their least common denominatoL 

OPERATION. 

(12-1-3) Xl= 4 1st Numerator. 3)3 . 6 .4 
(12-^G)x5=10 2d " 2)1 . 2 . 4 

(12-^4) X 3= 9 3d " ' 1.1.2 
?x2x2=12, least com. denom. 

Therefore, the fractions J, f, and f, reduced to their least 
common denominator, are j*^, | J, and 
Hence, the following 

Rule. — 1. Find the least comnum dividend of the denomi' 
nators (Art. '\\Q),which will he iJie least common denqndaMJiar 
of the fractions, 

11. Divide the least common denominator by tJte denomtM' 
tors of the given fractions sejyarately^ and multiply the num- 
Tutors by the corresponding qtiotients, and place tlie products 
over the least common denominator. 

Notes. — 1. Before beginning the operation, reduce every frac- 
tion to a simple fraction and to its lowest terms. 

2. The expressions, (12-=-3)Xl, (12H-6)X5, (12-t-4)X 3, indi- 
cate that the quotients are to be multiplied by 1, 5, and 3. 

EXAMPLES. 

Reduce the following fractions to their least common 
denominator, 

2. Reduce f , f , ^. | 7. Reduce 3^, 4^ S^, 

3. Reduce 14J, 6f , 5J. 8. Reduce J, |, f, and |* 



4. Reduce ^, |. 

5. Reduce y«^, |. 

6. Reduce fj, 3^, 4. 



O; Reduce 2J of J, 3^ of 

10. Reduce f , |, f , and 

11. Reduce i, f , |, f J|. 



171. What is the least common denominator of ' several fnctioos? 
How do you r«iiuce fractuiiia to tlieir IcokI ciminiou dcnoniuiatnr ^ 



OOMMOM FIIACTIONB. 
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ADDITION OF FRACTIONS. 



OPERATION. 

1 + 3 + 5=9. 
Ans, f =4i. 



OPERATION. 



172. Addition of Fractions is the operation of finding the 
/lumber of fractional units in two or more fractions. 

1. WTiat is the sum of A, |, and | ? 

Analysis. — The fractional unit is the same 
in each fraction, viz : k but the numerators 
show how many such units are taken (Art. 148) 3 
hence, the stm of the nimcratars written over 
the common denominator^ expresses the sum 0/ 
the fractions, 

2. What is the sura of | and | ? 

Analysis. — In the first, the fractional unit 
is ^, in the second it is J. These units, not 
being of the same kind, cannot be expressed in 
the same collection. But the ^=f, and f =|^, 
in each of which the unit is J : hence, their 
sum is 1=1^. 

Note. — Only units of the same kind^ whether fractional or inte' 
gral, can be expressed m the same 'collection. 

From the above analysis, we have the following 

Rule. — 1, Wlt^n Ike fractions have the mme denominatori 
add the iiumerators^ and place tlie sum over the common deno- 
minator, 

II. When they have not the same denominator ^ reduce them 
to a common denominator^ and then add as before. 

Note. — After the addition is performed, reduce every result to 
Its lowest terms. 



EXAMPLES. 



1. Add J, I, f, and |. 

2. Add f , f , and f 



Add |, 
Add and 



5 



A. and 



Add 

Add i, |, and 
7. Add |, f , ^, and 
11 



8. Add I, f I, and ^. 

9. Add 9, f,,V|, and§ 

10. Add 1 f, f , ±, and I 

11. Add^^, f, A. andf 

12. Add |, and |. 

13. Add f , 1, and J. 

14. Add f. I and ^. 



SUBTKAOTION OF 



15. What is the stun of 19f 6f , and 4|? 



OPERATION. 



Wltole numbers, 
19 + 6+4 = 29 



Fractions. 



Sum=29+lT<^V=30T'oV 



173. Note. — When there are mixed numbers, add the whk 
tiujiibers and fractions separately^ and then add their sums. 

Find the sums of the following fractions : 

^6. Add 31 7j%, 124, 17 . 20. Add 900^^, 450f, 16\\. 

17. Add 16, 9f, 251, 21. Add i of of to J of J. 

18. Add i of f, 4 of 9, 14^%. 22. Add 17f to | of ::7|. 

19. Add 2j^r, 61, and 12^. 23. Add 7J, and 8}. 

24. What is the sum off of 12f of 7f, and | of 25 ! 

25. W hat is the sum of j\ of 9f and of '328| ] 

174. 1. W'hat is the simi of and J? 

Note. — If each of two fractions has operation. . 

1 for a numerator, the sum of the frac- i + i = ^-f-^=H* 

tions will be equal to the sum of their i i 

denominators divided by their product. 5 ' i — Txq — T9» 

2. What is the sum of ^ and J ? of J and ] 

3. What is the sum of j and ^^1 o[ ^ and ? of ^ 
and p 

4. What is the sura of J and of J and J ? of J 
and ^1 



175. Subtraction of Fractions is the operation of finding 
the diflerence between two fractions. 



172. What is addition of fractions? WTien the fractional unit is ihc 
sfime, what is the sum of the fractions T What units may be expressed 
In the same collection 1 What is the rule for the addition of frartions 1 

173. When there are mixed numbers, how do you add 1 

174. \\ hen two fractions have 1 for a numerator, what is their siuu 
equal tol 

176 Mliat is •ablraction uf fractiuuji / 



SUBTRACTION OF FRACTIONS. 



tK>MMON yU ACTIONS. IGIi 

^ is the diiierence between ^ and j- 

lb I . ^!*^8i8.__Jn this example the fractional unit opicRJtTfow. 

* |i in are 5 such units m the minuend and | — | = J =:^. 

''*"\ttt.r ^^^tf3,hend ; their difference is 2 eighths; Ans. \ 



^toi-^'^' 2 is written over the common denomi- 
vr §^ 

^- Prom take ^. I 4. From take 3^^. 

^- Prom I take f | 5. From f g| take ^ g§. 

• What is the diflercnce between | and ] 

A ^ OPERATION. 

Ij^'^^NALTsis. — Reduce both to the same frac- 4 = ' 4 

unit : then, there are 10 such units 1 = ^* 

k ^he minuend and 4 in the subtrahend: 4 6^_«i 

the difference is 6 tweUths. — TJ -T 

Ans, ^. 

J'rom the above analysis we have the following 

ftuLE. — I. When tlie fractions have the same denominator^ 
tract the less numerator from the greater, and place the 
difference over the common denominator, 

ll. When they have not the same denominator, redwe them 
^ a commoo denominator^ and then subtract as before, 

EXAMPLES. 

Make the following subtractions : 



4. From 1, take 

5. From J of 12, take of J. 

6. F'mf of liof7,take|ofi 



1. From f take f . 

2. From f take f . 

3. From ^ take ^j. 

7. From I off of J takfe fV off of 1. 

8. From f of | of 6^, take f of | off. 

9. From of f| of J, take off. 

10. What is the diilerence between 4^ and 2f 1 

OPERATION. 

II =2^ Jut. 't^ 



164 



MULTU'UCATION OF 



Therefore : Wketi there are mixed numberg^ changt 
biUh to improper fractiom and subtract as in Art 176 ; a, 
subtract the integral and fractional numbers separately^ airul 
write the results. 



11. From 84^^ take 16 J. 



14. From 16f take 5f. 

15. From 2Gf take 19 J. 



I 12. From 246^ take 1641. 



OPERATION. 

Ans. 2}f. 

I 16: From 36| take 27^^. 
I 17. From 400^ take 327|. 



13 From 7f take 4} : f =^ and J=JV 
Note. — Since we cannot take ^ from ^ we 
borrow 1, or ||, from the minuend, which added 
to =11^ ; then ^ from leaves We must 
now carry 1 to the next figure of the subtrahend 
and proceed as in subtraction of simple numbers. 



18. From i take ^. 

Note. — When the numerators are 1, operation. 

the difterencc of the two fractions is j.—- jJj^=^ — TW^TH 

equal to Ihe difference of the denomina- . i i n-e _ s 

tors divided by their product. t TT nxg 

19. What is the difTcrence between J and J^? Between 
i ai.d^? Janc/^y? ,V and ? A • l^^^xk- 

MULTIPLICATION OF FRACTIONS. 

177. IVTuLTirLiCATioN of Fractions is the operation of taking 
one number as many times as there arc units in anothcri 
when one of the numbers is fractional, or when they are both 
fractional. 

1. If one yard of cloth cost |- of a dollar, what will 4 y&rdf 

cost] 

Analysis. — Four yards will cost 4 operation. 
times Rs much as 1 yard; if 1 yard ix4=^^=V=21 
costs 5 eighths of a dollar, 4 yards will 8 8 

cost 4 times 5 eighths of a dollar, which are 20 eighths : there- 
fore, if 1 yard cost f of a dollar, 4 yards will cost V=2j dollafs. 



170. When there arc mixed numbers, how do you subtract 1 Explain 
the ca.<to when the fractional part of the subtrahend is the grerte* I 
177. What is multiplicatiuu of froctioual 
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Sd. If we divide the denominator by 4, 
the fraction will be multiplied by 4 (Prop, 
n) : performing the operation, we obtain, 
{ which s 2^ : hence, 



OPXRATION. 



5 
£ 

5=^=21 

To fliultiply a fraction by a whole number : — Multiply U 
numerator^ or divide the denominator by the multiplier, 

EXAMFLES. 



1. Multiply ^ by 12. 

2. Multiply ij by 7. 

3. Multiply ^ by 9. 



4. Multiply W by 6. 
6. Multiply fif by 49. 
6. Multiply ill by 26. 



7. If 1 dollar will buy f of a cord of wood, how much will 
16 dollars buy ? 

8. At f of a dollar a pound, what will 12 pounds of tea 
»ost1 

9. If a horse eats | of a bushel of oats in a day, how much 
Will 18 horses eat? 

10. What will 64 pounds of cheese cost, at ^ of a dollar 
Et pound ? 

11. If a jnan travel f of a mile an hour, how far will he 
travel in 16 hours ? 

12. At I of a cent a pound, what will 45 pounds of chalk 
cost? 

13. If a man receive of a dollar for 1 day's labor, how 
tnuch will he receive for 15 days? 

14. If a family consume of a barrel of flour in 1 month, 
how much will they consume in 9 months ? 

15. If a person pays of a dollar a month for tobacco, 
how much does ho pay in 18 months? 

181. To multiply a whole number by a fraction, 

1. At 15 dollars a ton, what will f of a ton of hay oost ? 

Analtsis. — Ist. Four-fifths of a ton will 
oost 4 times as much as 1 fifth of a ton; if operation. 
1 ton cost 15 dollars, 1 fifth will cost J of 15 M 5-2-5) x4 = 12. 
dollars, or 3 dollars, and f will cost 4 times 3 
ioUan, which are 12 dollars. 

180. How Jtf you multiply a fracttou by ^ wVloXq Vi\ui^^\\ 
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MULTIPLIOATIOII OW 



Or : 2d. 4 fifths of a ton will cost 1 fifth , _ ^ _ 
of 4 times the cost of 1 ton; 4 times 15 is 60, l0X4-^6=«12. 
and 1 fifth of 60 is 12. 

Note. — Both operations may bo combined 

in one by the use of the vertical line and can- 

cellation : hence, 12 Am. 

Divide the whole number by the denominator of the JracH<m 
and multiply the quotient by the numerator; 

Or : Multiply the whole number by the numerator of iha 
fraction and divide the product by the denominator. 



EXAMPLES. 



1. Multiply 24 by f 

2. Multiply 42 by 



3. Multiply 105 by \. 

4. Multiply 64 by 



5. What is the cost of f of a yard of cloth at 8 dollais a 
yard 1 

6. If an acre of land is valued at 75 dollars, what is ^ of 
it worth ? 

7. If a house is worth 320 dollars, what is ^ of it worth 1 
^ 8. If a man travel 46 miles in a day, how far does he 
travel in ^ of a day ? 

9. At 18 dollars a ton, what is the cost of ^ of a ton of 
hay? 

10. If a man earn 480 dollars in a year, how much doee 
he earn in j-J of a year ? 

182. To multiply one fraction by another^ , 

1. If a bushel of com cost | of a dollar, what will ^ of » 

"bushel cost ? 

' OPERATION. 

Analysis. — 5-8ixths of a bushel will cost } X f = = |« ^ 
I tirnes as much as 1 bushel, or 5 times 
1 sixth as much : ^ of | is (Art 180), 
and 5 times ^ is ||=| : hence, 



4 


t 


U 


5 


8- 





Wl. How do yow multiply m w\\o\c i\\vm\>%t>>^ ttlt^VawX 
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Multiply the numerators together for a new numerator and 
the denominators togetJier for a new denominator. 

Notes. — 1. When the multiplier is less than 1, we do not take 
the whole of the multiplicand, but ODly-£Uch a part of it as tho 
multiplier is of 1. 

»2. When the multiplier is a proper fraction, multiplication docs 
not imply increase^ as in the multiplication of whole numbers. 
The product is the same part of the multiplicand which the multi- 
plier is of 1. 

EXAMPLES. 

1. Multiply J by f . I 3. Find the pro't off, f , 

2. Multiply by | 4. Find the pro't off, ^, |f 

5. If silk is worth of a dollar a yard, what is f of a yard 
worth ? 

6. If I own f of a farm and sell } of ray share, what part 
of the whole farm do I sell ? 

7. At I of a dollar a pound, what will ^ of a pound of 
tea cost ? 

8. If a knife cost f of a dollar and a slate f as much, what 
does the slate cost ? 

OPERATION. 

9. Multiply 6f by i of j. 5\=i^ ;\oil = A- 

Note . — Before multiplying, ^ X = J 
reduce both fractions to the form t 
of simple fractions. 
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9 


^ i 



9 I 7=zlAfis. 



GENERAL EXAMPLES. 



1. Mult ioff off by ^. 

2. Mult. " " " " " 



4. Mult. 5 off off by 4f 



Mult. X by i of U. 5. Mult. 14 of f of 9 by 6f . 

Mult iof3by|ofl5J. 6. Mult f of 6of f by f of 4 

183. TVhen the multiplicand is a tahole and the multi- 
plicT a mixed number. 

182. How do you multiply one fraction by another 1 When the 
multiplier is le^s than 1, what part of the multiplicand is taken 1 If the 
fraction is proper, does multiplication imply increase 1 What part is the 
fitnduct of the waltipUciUid 1 
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DIVIEION Of 



7. What is the product of 48 by 8^ 1 



Note. — First multrply 48 by i, which gives 
8 ; then by 8, which gives 384, aud the sum, 392 
is the product : hence, 



0PXRATI01I. 



48xJ= 8 
48x8=384 



392 



Mtdtijiy first by the fraction, and then by tJie whoU 
nunil^er, and add tlie prodticts. 



12. mat is the product of 6 J, 2J and J of 12. 

13. What will 24 yards of cloth cost at 3f dollars a yard ? 

14. What will 6| bushels of wheat cost at 3f dollars a 



15. A horse eats ^ of J of 12 tons of hay in tliree montiis ; 
how much did he consume 1 

16. If I of I of a dollar buy a bushel of com, what will 
iTi ^^Tj ^ ^ bushel cost ? 

17. What is the cost of 5| gallons of molasses at 96^ cents 
a gallon ? 

18. What will 7|-J dozen candles cost at y\ of a dollar pei 
dozen ? 

19. What must be paid for 175 barrels of flour at 7 J dol- 
lars a barrel ? 

20. If I of f of 2 yards of cloth can be bought for one dol- 
lar, how much can be bought for ^ of 13^ dollars ? 

21. What is the cost of 15f cords of wood at 3f dollars a 
ourd? 



184. Division of Fractions is the operation of finding a 
number which multiplied by the divisor will produce the divi- 
dend, when one or both of the parts are fractional. 

185. To divide a fraction by a whole number, 

1. If 4 bushels of apples cost f of a dollar, what wiU 
1 bushel cost ? 



183. How may you multiply when the multipticand is a whole arid the 
multiplier a mixed number 1 

184. What is division of fractions 1 

lff5. How do you divide a fraction A)^ a viV\u\c u\uw^ec t 



8. Mult 67 by 9J. 

9. Mult 12f by 9. 



10. Mult 108 by 12|. 

11. Mult 5f by 3 J. 



hushcll 



DIVISION OF FRACTIONS. 



OOMKON FltA(rriON0. 



AiiALTsi8.^Sinc64 bushels cost f of a dollar, 

1 bushel will cost i of of a dollar. Dividing operation. 

the numerator of tiie fraction ^ by 4, we have |_i-4=::|, 
J (Art. 159). 

Multiplying the denominator by 4 will pro- 8^4--. 8=1, 

duoe the same result (Art. 160) : hence, ^ 

Divide the numerator or multiply the denominator hy thi 
divisor. 



Note. — ^By the use of the vertical line and the 
principles of cancellation (Art. 143), all operations 
Ui division of fractions may be greatly abridged. 
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EXAMPLES. 



1. Divide |f by 6. 

2. Divide if by 9. 

3. Divide VV by 15. 

4. Divide Iff by 75. 



5. Divide by 6. 

6. Divide |f by 12. 

7. Divide ^ by 20. 

8. Divide ^ by 2.7. 



9. If 6 horses eat of a tgn of hay in 1 month, how much 
will one horse eat ? 

lOp If 9 yards of ribbon cost f of a dollar, what will 1 yard 
oosti 

11. If 1 yard of cloth cost 4 dollars, how much can be 
bought for I of a^doUar ? 

12. If 5 pounds of cofiee cost ^ of a dollar, what will 
1 pound cost ? 

13. At $6 a barrel, what part of a barrel of flour can be 
bought for I of a dollar 1 

14. If 10 bushels of barley cost 3j^ dollars, what will 
1 bushel costi 

NoTE.-*-We reduce the mixed number to ^^o^^]^' 
tLi improper fraction and divide as in th^ ff— s* 
case of a simple fraction. 1^ 1 ~ J. Ans 

15. If 21 pounds of raisins cost 4} dollars, what will 1 
pound cost ? 

16. If 12 men consume 6| pounds of meat in a day, hoiv 
much does 1 man consume ? 
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186. To divide a whole number by a fraction, 

1. At f of a dollar apiece, how many hats can be bought 

for G dollars 1 

Analysis. — Since | of a dollar will operatiok. 
buy one hat, 6 dollars will buy as many 6-f-J=6 X 5-^-1 =7^, 
hat3 as I is contained times in 6; and 
as there are 5 times as many fiftlis as 
whole things in any number, in 6 there 2 4 

are 30 fifths, and 4 fifths is contained in 

30 fifths 7 J times : hence, "2 | ^5 --y^ 

Invert the terms of the divisor and multiply the whole num- 
ber by the new fraction, 

EXAMPLES. 

1. Divide 14 by f . I 3. Divide 63 by if. 

2. Divide 212 by f|. I 4. Divide 420 by ^y. 

5. At ]^ of a dollar a yard, how many yardi of cloth can 
be bought for 9 dollars ? 

6. If a man travel |^ of a mile in 1 hour, how long will it 
take him to travel 10 miles ^ 

7. If I of a ton of hay is worth 9 dollars, what is a ton 
worth ? 

187. To divide one fraction by another. 

1. At f of a dollar a gallon, how much molasses can be 
bought for |- of a dollar 1 

Analysis. — Since f of a dollar operation. 
will buy 1 gallon, i of a dollar will J-i-|=;| ^ |=f ^=2^. 
buy as many gallons as { is contained 
times in | : one is contained in f , i 
times ; but J is contained 5 times as 
many times as 1, or ^ times ; but 2 
fifths is contained half as many times 
as ^, or f { times, eqjial to 2^ times : hence, 

I. Invert the terms of the divisor. 

II. Multiply the numerators together for the numerator 
yf the quotient, and the de?iominators together for the de- 
nominator of the quotient. 

186. Huw do yuu divide a vUole umu\>ei\>^ b. li»K.>A»MaL^ 
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36=2^. 
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Notes. — 1. If ihe rertical line is used, the denominator of the 
dirideud and the numerator of the divisor fall on the left, and the 
other terms on the right. 

2. Cancel all common factors. 

3. If the dividend and divisor have a common denominator, 
they >vill cancel, and the quotient of their numerators will be the 
answer. 

4. When the dividend or divisor contains a whole or mixed 
number, or compound fractions, reduce them to the form of simple 
fractions before dividing. 



7. At ^ of a dollar a pound, how much butter can bo 
bought for ^ ]^ of a dollar ? 

8. If 1 man consume 1} pounds of meat in a day, how 
many men would 8| pounds supply ? 

9. If 6 pounds of tea cost 4^ dollars, what does it cost a 
pound 1 

10. At f of a dollar a basket, how many baskets of peachea 
can be bought for llj dollars'? 

11. If 1^ of a ton of coal cost 6f dollars, what will 1 ton 
cost, at the same rate 1 

12. How much cheese can be bought for of a dollar at 
^ of a dollar a pound 1 

1 3. A man divided 2| dollars among his children, giving 
them ^ of a dollar a piece ; how many children had he ] 

14. How many times will }^ of a gallon of beer fill a vessel 
holding I of j gallons ? 

15. How many times is i of 4 of 27 contained in i of 4 
ol42§? . ' ^ 

16. If 5^ bushels of potatoes cost 2| dollars, how much do 
they cost a bushel ? 

17. If John can walk 21 miles in J of a day, how far can- 
liu walk m 1 day 1 

18. If a turkey cost If dollars, how many can be bought 
for 12| dollars 1 

19. At J of J of a dollar a yard, how many yards of rib- 
bon can be bought for |^ of a dollar 1 

197. Hifw do you divide one fraction by anciiVkei \ 



EXAMPLES. 



1. Divide T% by j|. 

2. Divide by ||. 

3. Divide 31 by if 



4. Divide I of J by of Ij. 

5. Divide | of 21 by | of SJ. 

6. Divide 6J by 2J. 



ITS KKDUCTION OP 

REDUfcTION OF COMPLEX FRACTIONS. 

188. Complex l^ractions are only other forms of ex|)ie88ioD 
for the division of fractions : thus : X is the same as 4 divided 

by f ; and may be wntten, | x |=f|=2f. 

189. To reduce a complex fraction to the form of a mv 
pie fraction. 

li Reduce ^ to its simplest form. 

OPERATION. 
4 

Ifjj =\?-§-f X?=A Ans. ; hence, 
3 

Rule. — Divide the numerator of the complex fraction 6y Ht 
denominator^ 

Or : Multiply the numerator of the upper fraction into the 
de^iominator of the lowers for a numerator ; and the denomi- 
nator of the upper fraction into the numerator of the lowef,fof 
a denominator. 

NoTfcS. — 1. When either of the terms of a complex fraction in a 
mixed number, or compound fraction, it must first be reduced lo 
the form of a simple fraction. 

2. When the vertical line is used, the numerator of the uffer and 
the denominator of the lower numbers fall on the right of Uie verti- 
oal line, and the other terms on the >left. 

EXAMPLES. 

' deduce the following complex fractions to their simplest fcim • 



1. Reduce |. 

T 

2 Reduce -I. 

f 

8, Reduce 
4. Reduce f 



^ of 5 
6. Reduce hJ-.^-. 



6. Reduce 

7. Reduce--ii-^. 

i of 15 

8. Reduce 

9. Reduce IL. 

10. Reduce 1J!£I^ 



DfiSOMlNATK FUACriONS. 
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DENOMINATE FRACTIONS. 

190. A Dknominate Fraction is one in which the unit of 
^ fraction is a denominate number. Thus, | of a yard is a 
^t^nominate fraction. 

191. Reduction of denominate fractions is the operation 
changing a fraction from one denominate unit to anoth(.r 

without altering its value. 
There are four cases : 

Ist. To change from a greatei unit to a less, as from yards 
^ inches : 

2d. To change from a less unit to a greater : 

3d. To find the value of a fraction in integers of lower 
denominations : 

4th. To find the value of integers in a fraction of a larger 
Unit. 

These cases wdll be arranged in sets of two and two. 



192. To clmnge from a 
^eater unit to a less. 

1. In I of a yard, how 
^any inches 1 

OPERATION. 

|x3xl2=i|A=20 inches. 

Analysis. — Since in 1 yard 
there are 3 feet, in ( yards there 
arc f times 3 feet=J^ feet. And 
since in 1 foot there are 12 
inches, in ^ feet there are ^ 
times 12 inches=^^=20 inch's : 
hence, 

Rule. — Multiply the frac- 
tion, and the products which 
arise by the units of the scale, 
, in sticcessionj until you reach 
the unit required. 



193. To cha?cge from a 
less unit to a greater. 

1. In 20 inches, how many 
yards ? 

OPERATION. 

20 XT^xi=H=| yards. 

Analysis. — Since 12 incht* 
make 1 foot, in 20 inches there 
are as many feet as 12 inches is 
contained times in 20 inches 
=f j feet; and as 3 feet make 
1 yard, in )f feet there are as 
many yards as 3 feet is contained 
times in f J feet =fJ=J yards: 
hence. 

Rule. — Divide^ the fraction 
and the quotients ^chich arise, 
by the units of the scale^ in sue- 
cession, until you reach the unit 
required. 



188 What are complex fractioni 1 

iSy. How do you reduce couiylex to auii'^Ve 



NcTC. — It 'Will he found most conyenient in fracUous, to perfonn 
tli^ c ^rations by cancellation: thus, 



5 

^ 4 
20 inches. 
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EXAMPLES. 

1 Reduce of a hogshead to the fraction of a quart 

2. Reduce of a bushel to the fraction of a pint. 

3. Reduce of a pound Troy to the fraction of a grain. 

4. What part of a foot is * furlong 1 
6. What part of a minute is y^^F * day ? 

6. Reduce ^ ^ ^^^ of a cwL to the fraction of an ounce. 

7. Reduce | of a gallon to the fraction of a hogshead. 

8. "VMiat part of a JC is f of a shilling 1 

9. What part of a hogshead is f of a quart ? 

10. What part of a mile is i^^^ of a footi 

11. Reduce of £ to the fraction of a farthing. 

12. Reduce of an Ell Eng. to the fraction of a naiL 

13. Reduce f of a nail to the fraction of a yard. 

14. Reduce ^ of | of a foot to the fraction of a mile. 

15. Reduce y^^^ of a ton to the fraction of a pound. 

16. Reduce ^ oiS^pwt, to the fraction of a pounii Troy. 

17. What part of a mile is f of a rod ? 

18. W^hat part of an ounce is of a scniple ? 

19. j^-j^ of a day is what portion of 10 minutes? 

20. What part of of a foot is jj-g^ of a furlong? 

21. Reduce of a hogshead of ale to the fraction of a 
pint. 

190. Wliat is a denominate fraction 1 

191. What is reduction of denominate fractions? How maiiy cacMT 
axe there 1 Name them. 

How do you change froin a eteater unit to a les« 1 
tOU. How do you chunife from a Vcm umv v> u %t««2ua\ 
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194. To find the value of 
^fraction in integers of lower 
^^nmninations. 

I. What is the value of f 
a pound Troy 1 
Analysis. — | of a pound re- 

puoed to the fraction of an ounce 
^ I X 12=^ of an ounce, (Art. 
^^7.), which is equal to 9| 
J^'^Hces: fof an ounce reduced 
^ the fraction of a pennyweight 
*® %X 20=iyi of apw;/., or \2fwt. 

OPERATION. 

Numer. 4 

12 oz. pwt. 
t^cnom. 5)48(9 ... 12 
45 

3 

20 
6)60 
60 

Rule. — I. Multiply the 
Numerator of the f raction by 
^he number which will re- 
^tice It to the next lower de- 
'domination and divide the 
'product by the denominator. 

II. If there is a remain' 
der, reduce it in the same 
majiner^ and so on, till 
the lowest denomination is 
obtained. 
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195. To find the value qf^ 
integers in a fraction of a 
higlier denomination. 

2. Reduce 9o2. \2pwts. ttt 
the fraction of a pound Troy, 

Analysis. — In 1 pound there 
are 240 pennyweights : 1 pen- 
nyweight is of a pound * and 
9 ounces \2pwts. = \%2pwts. is 
^} of a pound = I of a pound. 



OPERATION. 

1 lb. oz. pwts. 

12^ 9 . . 12 

12 20^ 
20 Num. 192_ 
240 Denom. 240*"* 



Rule. — I. Reduce the given 
integers ,to the lowest de- 
nomination namedt and the 
result will be the numerator 
of the required fraction, 

II. Reduce 1 unit of the 
required denomination^ to the 
denomination of the num era- ^ 
tor^ and tJie result will be 
the denominator of the re- 
quired fraction. 



EXAMPLES. 

3. What is the value of J of a tun ot wine 1 

4. What part of a tun of wine is ^Khd. 21gal. 2qt.l 

194. How do you find the value of a fraction in integers of lower de» 
nominations 1 

195. How do you fmd the value of integei« ^ ^mXvsix ^1 ^Va*^^:^ 
Jeuoiainatiou ' 
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5. What is the value of of a yard ] 

6. What is the value of | of a month ? 

7. What is the value of | of a chaldron ? 

8. What is the value of J of a mile 1 
9 "What is the value of ^ of a ton 1 

10 What is the value of f of 3 days ? 

1 1. What is the value of J of f of bushels of grain ? 

12. Reduce Sgals. 2qts. to the fraction of a hogshead. 

13. Reduce 2fur. 26rd. 2yd. to the fraction of a mile. 
14 What part of a £ is 6s. l\d. ? 

16. What part of a pound Troy is lOoz. X^pwt 8gr. ? 

16. llcwt. Oqr, I2lb. loz. I'^dr. is what part of a ton? 

17. What part is 2pk. 4qi. of Uu. 3pk. I 

18. 24/5. Qoz, is what part of 3$^. I2lb. \2ozA 

19. Reduce 2wk, Id. 9h. SBttz. to the fraction of a montk ! 

20. Reduce 2R. 32rd, Byd. to the fraction of an acre. 

21. Reduce 12*. -9^. IJ/ar.to the fraction of a guinea. 

22. What is the value of ^-^11. apothecaries' weight ? 

23. What part of an Ell English is Zqr. 3/ia. \\in. I 

24. What is the value of ^hhdl. 

25. What is the value of | of 3 barrels of beer? 

26. What is the value of of a cwt. 1 

27. Reduce 3° 15' 18f" to the fraction of assign. 

28. Reduce 3{ inches to the fraction of a hand. 

29. What is the value of of a hogshead of wine 1 

30. What is the value of ^ of an acre of land ? 

ADDITION AND SUBTRACTION. 

196. To add or subtract denominate fractions, 
1. Add } of a £ to f of a shilling. 

f of a £=} of Y = V> of a shilling. 
Then, V+6 = :?4p+j|^2^5^5,,,,s^5,.^14,. 2d. 



106. Give the rule tot adding an(i &t^lTa£\X\\\> ^cii\ovki\\vQ\ft ^s^v^vuek 



DENOMINATE Fi&AOTIOJNS. 



m 



Or, the I of a shilling may he reduced to the fraction of a £ : 
thus, 

i of A=tIi^ ofa£=^ ofa£: 
then, 14-^=4 8 4.^^5^ of a £. 

which Leing reduced, gives 145. 2d. Ana, 

2. Add f of a year, of a week, and ^ of a day. 

I of a year = I of 2^ days=31t^Ar. 2da. 

J of a week = J of 7 days = - - 2da. 8hr. 

^ of a day = -- -- =.-- - 3hr. 

Ans. 21wk. 4da. ilhr. 

3. From } of a £ take of a shilling. 

J of a shilling=J of ^ of a £=A of a £. 
l^hen, ^^^=^^^^2^ of a £=9*. Qd. 

4. From Troy weight, take ^z. 

lb, oz. pot gr. 

\\lh,^\ of Vo2. = 21o2. = l 9 

\pz. =i of V of \V.=80^r.= 3 8 

Am. 1 8 16 16 

Rule. — Reduce the given fractions to the same unity and 
then ada or subtract as in simple fractions^ after which reduce 
to integers of a lower denomination : 

Or : Beduce the fractions separately. io integers of lower de- 
nominations^ and then culd or subtract as in denominate nurrh 
bers. 

EXAMPLES. 

5. Add 1} miles, ^ furlongs, and 30 rods. 

6. Add f of a yard, f of a foot, and ^ of a mile. 

7. Add f of a cwt,, of a 13o2j., of a cwt. and Ub 

8. From J of a day take f of a second. 

9. From f of a rod take f of an inch. 

10. From of a hogshead take f of a quart. 

1 1 . From \oz, take ^jnot. 

- 12* Fimn A\cwt. take ^^y^lh. 
19 
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13. Mr. Merchant bought of farmer Jones 22} bushelfi d 

wheat at one time, 1 9y^^ bushels at another, and 38| at an 
other : how much did he buy in all 1 

14. Add -J of a ton and of a cwt. 

1 5. Mr. Warren pursued a bear for three successive days ; 
the first day*'he travelled 2 8f miles ; the second 33^'|- miles; 
the third 29^ miles, when he overtook him : how uurhad ha 
travelled ? 

16. Add 5| days and 52y^^ minutes. 

17. Add ^wL, 8|/6., and 3j%lb. 

18. A tailor bought 3 pieces of cloth, containing respect* 
ively, 18| yards, 2 If Ells Flemish, and 16^ Ells English: 
how many yards in all ? 

19. Bought 3 kinds of cloth ; the first contained ^ of 3 of 
5 of I yards ; the second, \ of | of 5 yards ; and the third, j 
of |- of i yards : how much in them all ? 

20. Add l}cwt 17f/6. and 7|o^. 

21. From f of an oz. take |^ of a putt, 

22. Take ^ of a day and ^ of | of f of an hour from 
3| weeks. 

23. A man is 6^ miles from home, and travels Ami, 1 fur. 
24r(/., when he is overtaken by a storm : how far is he then 
from home ? 

24. A man sold ^™®» M another, 
and at another : what part had he left ? 

25. From 1 J- of a X take f of a shilling. 

26. From l^oz, take ^pwt. 

27. From 8^wt. take 

28. From S^lb. Troy weight, take |o«. 

29. From Ij rods take f of an inch. 

30. Fromfffc take .5. 

DUODECIMAIiS. 

197. If the unit 1 foot he divided into 12 equal parts, eaoh 
p&n IB called an iyick or primes and marked If an inch be 
divided, into 12 equal parts, each part is called a second, and 
marked If a second lie dii'idedi ui like mamier, iwto 1^ 
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equal partft, each part is called a thirds and marked ; and 

eo on for divisions still smaller. 
This division df the foot gives 

1' inch or prime =^^yofa foot. 

1" second is yS lV " * " = r}^ 

1'" third is ^ of of - - =77^^ ^f a foot. 

Note. — The marks &c., which denote the fiactiona* 

unitSi are called indices. 

TABLE. 

12"'. make 1" second. 

12" " r inch or prime. 

12' " 1 foot 

Hence : Duodecimals are denominate fractions, in which 
the primary unit is 1 foot, and 12 the scale of division. 

Note. — ^Duodecimals are chiefly used in measuring surfaces and 
tolids, 

ADDITION AND SUBTRACTION. 

198. The units of duodecimals are reduced, added, and 
subtracted, like those of other denominate numhers. The 
Bcale is always 12. 

EXAMFLES. 

1. In 185', how many feet? 

2. In 250", how many feet and inches 1 
3 In 43C7"', how many feet ? 

4. What is the sura of 3/t. 6' 3" 2"' and 2ft. 1' 10" 1 1"' ? 

5. What is the sum of 8/^. 9' 7" and 6/L 7' 3" 4"'1 

6. What is the diflerence between 9/t. 3' 6" 6"' and 7fL 

7. What is the difference between 40/i?. 6' 6" and 20/t. 7"' 1 

8. What, is the difference between 12/^. 7' 9" 6"' and iff.. 

gi 7// 9/// 2 



197. If 1 foot be divided into twelve equal parts, what is each part 
called I If the inch be so diviiled, what is each part called ] Wha» are 
fluudecimaU ? . For what are duodecimals chiefly used 1 

1U8 How do you add &nd subtract duodecimals ? What is the scale 1 
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MULTIPLICATION. 

199. Begin with the highest unit of the multiplier and the 
louest of the multiplicand, and recollect, 

Ist. That 1 footXl foot=l square foot (Art 110). 

2d. That a part of a foot X a part of a foot = some part oT a 
square foot. 

NorE. — Observe that the unit is changed, by maltiplicatioz2| 
from a linear to a superficial unit. 



1. Multiply 6ft. 7' 8" hy 2/1. 9'. 



OPERATION. 



Analysis. — Since a prime is ^ of a 
foot and a second ~ ^ n 

2 X 8" of a square foot; which re- 6 7' 8 

duced to 12th8, is 1' and 4": that is, 2 9' _ 

1 twelfth,, and 4 twelfths of ^ of a square 2 x 8"= V 4^ 
foot. o V 7' 1 Of 

2 X7' =14 twelfths=iy)!. 2' ^ 

2X6 =12 square feet, g^^g^/H 5" 

9'x8"=y^ of a square foot=6" 9' x 7' = 5' 3" 

9'X7'=VW=5'3" 9'X6 = 4 6' 

9X6'=tt=4 6' p,^, IST^T' 

Rule. — L Write the multiplier under the multiplicand^ 
so.tiM units of the same order shall faU in ike sarM 
column. 

II. Begin tvith the highest unit of the multiplier and 
the lowest of the multiplicand, and m^ake the index of etuh 
product eqvxd to the sum of tJie indices of the factors, 

III. Reduce each product^ in succession^ to the next higher 
denomination f wheh possible. 

Note. — The index of the unit of any product is equal to the 
sum of the indices of the factors. 

EXAMPLES. 

1. How many solid feet in a stick of timber which ifi 25 
feet 6 inches long, 2 feet 7 inches broad, and 3 feet 3 inches 
thick? 

I9tf. Kxplaiu tlie methud of iiiuUi|>lyiug duodecimals. Give the 
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Beginning with the 2 feet, we say 2 
^mes 6' are 12'=1 square foot: then, 2 
tinie« 25 are 50^ and 1 to carry are 51 
square feet. 

Next, 7' times 6' are 42", =3' and 6": 
fte'n 7' times 25= 175'= 14 7': hence, the 
surface is 65 10' 6", and by multiplying 
the thickness, we find the solid contents 
^ be 214 1' 1" 6'" cubic feet. 



CPKRATIOM. 

25 6' length. 
2 7' breadth. 



51 



14 



0' 

3' 6'' 

r 



65 10' 6" 
3 3' thicknesi 



197 r 6" 

16 5' 7" 6" ^ 
214 1' 1" 6'" 



2. Multiply 9/1. 4iw. by 8/1. ^in, 

3. Multiply 9/i. 2in. by 9/i. 6m. 

4. Multiply 24/i. 10m. by &ft. Sin. 

5. Multiply 70/i5; 9in. by 12y)(. 3iw. 

6. How many cords and cord feet in a pile of wood 24 feet 
long, 4 feet wide, and 3 feet 6 inches high ? 

7. How many square feet are there in a board 17 feet 6 
inches in length, and 1 foot 7 inches in width ? 

8. What number of cubic feet are there in a granite pillar 
3 feet 9 inches in width, 2 feet 3 inches in thickness, and 12 
feet 6 inches in length? 

9. There is a certain pile of wood, measuring 24 feet in 
length, 16 feet 9 inches high, and 12 feet 6 inches in 
width. How many cords are there in the pile ? 

10. How many square yards in the walls of a room, 14 
f^et 8 inches long, 11 feet 6 inches wide, and 7 feet 11 inches 
high? 

11. If a load of wood be 8 feet long, 3 feet 9 inches wide, 
and 6 feet 6 inches high, how much does it contain % 

12. How many cubic yards of earth were dug from a cellar 
which measured 42 feet 10 inches long, 12 feet 6 inches wide, 
and 8 feet deep ? 

13. What will it cost to plaster a room 20 feet 6' long^^lfi 
feet wide, 9 feet 6' high, at 18 cents per square yard ? 

14. How many feet of boards 1 inch thick can bo cut from 
a plank \SfL 9iw. long, \fi, 6in. wid#, and 3in. thick, if there 
is 1UI waFte in (awiiii; 1 
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DECIMAL FRACTIONS. 

200. There are two kinds of Fractions : Common Frao- 
lions and Decimal Fractions, 

A Common Fraction is one in which the unit is divided 
uito any number of equal parts. 

A Decimal fraction is one in which th9 unit is divided ao> 
cording to the scale of tens. 

201. If the unit 1 be divided into 10 equal parts, the parte 
urc called tenths. 

If the unit 1 be divided into one hundred equal parts, the 
parts are called hundredths. 

If the unit 1 be divided into one thousand equal parts, the 
parts are called thousandths^ and we have similar expression* 
for the parts, when the imit is further divided according to 
scale of tens. * 



These fractions may be written thus : 




Four-tenths, - 


A- 


SLx-tenths, - - • • 


ft- 


Forty-five hundredths, 




125 thousandths, - 




1047 ten thousandths, 


10 4 7 


From which we see, that in each case 


the denominatoi 



hidicates the fractional unit ; that is, determines whether the 
parts are tenths, hundredths, thousandths, d^c. 

' 202. The denominators of decimal fractions are seldom 
Bet down. The fractions are usually expressed by means of 
a period, placed at the left of the numerator 

Thus, - is written - • .4 

T^ff .45 

t¥^ii -125 

200. How many kinds of fractions ajTO theTe 1 What are they 1 
What 18 a common fraction 1 What is a decimal fraction 1 

201. When the unit 1 is divided into 10 equal parts, what is each 
part called What is each part called when it is divided into 100 equal 
parts 1 When into 1000 1 Into 10,000, <bc.1 How are deciuiuJ fiiio> 
iItfU0 forwed 7 What jfives deuoM\'u\u\>vm Vu vW ^i^vvVvkw ^ 
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This method of writing decimal fractions is a mere Ian- 
guage, and is used to avoid writing the denominators. TLo 
denominator, however, of every de^cimal fraction is always 
uaderstood : 

// is ike unit 1 with as many ciphers annexed as (here 

are places of figures in the decimal. 

The place next to the decimal point, is called the place 
of ttntlia^ and its unit is 1 tenth. The next place, to the 
right, is the place of hundredths^ and its unit is 1 hundredth | 
the next is the place of thousandths^ and its uni^ is 1 thous* 
^dth ; and similarly for places still to the right 



Note. — Decimal fractions are numerated from left to right ; 
lUB, tmihsj hundredths^ thousandths^ &c. 



202. Are the denominators of decimal fractions generally set down ? 
ow are the fractions expressed] Is the denominator understood? 
rhai is it 1 What is the place next the decimal point called 1 What 
its unit 1 What is the next place called 1 What is iu unit ? What 
the third place called ? Wkat is its unit 1 Wbich wagr are Jiwlmalf 
uneraled t 
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U 

i754 
> 1234 
107654 
^043604 



is read 4 tenths 

• - 64 hundredths. 

• - 64 thousandths. 

- - 6754 ten thousandths. 

• - 1234 hundred thousandths. 

- - 7654 millionths. 

- - 43604 ten millionths. 



203. Write and numerate the following decimals : 

Four tenths, - .4 

Four hundredths, - - .0 4 

Four thousandths, • .0 4. 

Four ten thousandths, • - .0 4 

Four hundred thousandths, - .0 04 

Four millipnths, ' - - - .0 04 

Four ten millionths, • - .0 000004. 

Here we see, that the same figure expresses different ded* 
Qi/J units, according to the place which it occupies : therefbie, 

The value of the unit, in the different places, in fxisHng 
from the left to the right, diminishes according to thescali 
of tens. 

Hence, ten of the xmits in any place, are equal to one unit in 
the place next to the left ; that is, ten thousandths make one 
hundredth, ten hundredths make one-tenth, and ten-tenths, 
the unit 1. 

This scale of increase, from the right hand towards the 
left, is the same as that in whole numhers ; therefore. 

Whole numbers and decimal fractions may be united bij 
pladiig tlie decimal point between them : thus, 

Whole numbers. Dechnals. 




8363 64 1. 478 976 

A number composed partly of a whole number and partly 
of a doxsimal, is called a mixed number. 
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EULE FOR WRfTINO DECIMALS. 

t 

the decimal as if it were a whole number^ prsfix- 
lany ciphers as are necessary to viake it of the 
denomination. 

RULE FOR READING DECIMALS. 

he decim^al as though it were a whole nuirther^ 
ve denomination indicated, by the lowest decimal 



EXAMPLES. 

ho following numbers ^decimally : 

(2.) (3.) (4.) (6.) 

16 17 32 165 



1000 10000 100 10000 
(7) (8) (9) (10.) 

l2T^ff. ^^^hh' O^Vj. low- 
he following numbers in figures, and then numerate 

rty-one, and three-tenths. 
:teen, and three millionths. 
re, and nine hundredths. 

:ty-five, and fifteen thousandths, , 

jhty, and three millionths. 

70, and three hundred millionths 

ur hundred, and ninety-two thousandths. 

tree thousand, and twenty-one ten thousandths, 

rty-seven, and twenty-one hundred thousandths, 

teen hundred, and three millionths. 

lirty-ninc, and aix hundred and forty thousandths, 

ree thousand, eight hundred and forty millionths. 

: hundred and filly thousandths. 



18 the value of the unit of a figure depend upon the place 
;cupic8l How dues the value change from the left towards 
What do ten units of any one place make^ How do lh« 
! places increase from the right towards the left 1 How may 
ibers be joined with decimals 1 What is such a number 
ive the rule for writing decimal fractious. Give the rule 
dccijual fn'urtjoiis. 

1 
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UNITED STATES MONEY. 

204. The denominations of United States Money ooiraqnod 
to the decimal division, if we regard I dollar as the unit. 

For, the dimes are tenths of the dollar^ the centi are hvar 
dredths of the dollar^ and the mills^ being tenU*8 of the eeni, 
are thousandths of the dollar 

EXAMPLES. 

1. Express $39 and 39 cents and 7 mills, decimall?. 
.2. Express $12 and 3 mills, decimally. 

3. Express $147 and 4 cents, decimally. 

4. Express $148 4 mills, decimally. 

5. Express $4 6 mills, decimally. 

6. Express $9 6 cents 9 mills, decimally. 

7. Express $10 13 cents 2 mills, decimally. 

ANNEXING AND PREFIXING CIPHERS. 

205. Annexing a cipher is placing it on the right of t 
number. 

If a cipher is annexed to a decimal it makes one more dff> 
mcd placey and therefore, a cipher must dlsohe annexed Uit)^ 
denominator (Art. 202). 

The numerator and denominator will therefore have beeaa* 
multiplied by the same number, and consequently the value 
of the fraction w'Hil not be changed (Art 161) : hence, 

Annexing ciphers to a decimal fraction does not alter to 
valite. 

We may take as an example, .3=-]^. 
If w^e annex a cipher to the numerator, we must, at the 
same time, annex one to the denominator, which gives, 



204. If the denominations of Federal Money be expressed decimattyt 
VftisX is the unit \ What part of a dollar is 1 dime T What part of t 
dime is a cent \ What part of a cent is a mill 1 What part of a doUai 
is 1 cent 1 1 milll 

205. When is a cipher annexed to a number 1 Do the annexing 
of ciphers to a decimal alter its value 1 Wliy not \ What do thie» 
tenths become by annexing a cipher 1 What by annexing two ciphuvgl 
Three ciphers 1 What do 8 tenths become by annexing a cipher 1 
Aiujciiiig two ciphers ? liy annexing three ciphers 1 
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.3 ss == .30 by annexing one cipher, 

.3 = = '^^^ annexing two ciphers, 

if a decimal point be placed on the right of an integral 
number, and ciphers be then annexed, the value will not be 
changed : thus, 5 = $.0 = 5.00 = 5.000, &c. 

206. Prefixing a cipher is placing it on the Icfl of 
Dumber. 

If ciphers are prefixed to the numerator of a decimal frac« 
tion, the same number of ciphers must be annexed to the 
denominator. Now, the numerator will remain unchanged 
while the denominator will be increased ten times for every 
cipher annexed ; and hence, the value of the fraction will be 
diminished ten times for every cipher prefixed to the nume- 
rator (Art. 160). 

Prefixing ciphers to a decimal f? action diminishes its 
valite ten times for every cipher prefixed. 

Take, iox example, the firaction .2=-]<^. 
.2 becomes = .02 by prefixing one cipher, 

.2 becomes = .002 by prefixing two ciphers, 

,2 becomes -^^^ = .0002 by prefixing three ciphers : 

in which the fraction is diminished ten times for every cipher 

prefixed. 

ADDITION OF DECIMALS. 

207. It must be remembered, that only units of the same 
kind can be added together. Therefore, in setting down 
decimal r^unbers for addition, figures expressing the same 
unit must be placed in the same column. 

206. When is a cipher prefixed to a number 1 When prefixed to 
decima], does it increase the numerator 1 Does it increase the denomt 
Qator 1 What eficct then has it on the value of the fraction 1 What 
do .2 become by prefixing a cipher 1 By prefixing two ciphers ? By 
DTcfixing three 1 What do .07 become by prefixing a cipher 1 By pro- 
axing two 1 By prefixing three 1 By prefixing four 1 

207. What parts of unity may be added together 1 How do you set 
down the numbers for addition] How will the decimal points falll 
How do you then add 1 Huw many decimal place? du y<iu point ii3 
liic fuiu ^ 
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The addition of decimals is then made in the same niaxma 
Bfl that of whole numhe'rs. 

I. Find the sum of 37.04, 704.3, and .0376. 

OPERITION 

Place the decimal points in the same column : 37.04 
tXdf! brings units of the same value in the same 704.3 
eoiumn : then add as in whole numbers : hence, .0376 

741.3776 

KuLE. — I. Set down the numbers to be added so thai 
figures of the same unit value shiUl stand in the sam 
column. 

II. Add as in simple numbers^ and point off in the nm^ 
from the right hand, as m^fiy places for decimals as are equal 
to the greatest numher of places in any of the numbers addei. 

Proof. — The same as in simple numbers. 

EXAMPLES. 

1. Add 4.035, 763.196, 445.3741, and 91.3754 together. 

2. Add 365.103113, .76012, 1.34976, .3549, and 61.11 
together. 

3. 67.407-f 97.004 + 44- .6 + .06+.3 

4. .0007 4-l.0436-f-.4-l-.05-f .047 

5. .0049 4- 47 .0426 4- 37.04 1 04- 360.0039. 

6. What is the sum of 27, 14, 49, 126, 999, .469, and 
.2614] 

' 7. Add 15, 100, 67, 1, 5, 33. .467, and 24.6 together. 

8. What is the sum of 99, 99, 31, .25, 60.102, .29, and 
) J0.347 \ 

9. Add together .7509, .0074, 69.8408, and .6109. 

10. Required the sum of twenty-nine and 3 tenths, foni 
hundred and sixty-five, and two hundred and twenty one 

thousandths. 

1 1 . Required the sum of two hundred dollars one dime 
three cents and 9 mills, four hundred and forty dollars nine 
inills, and one dollar one dime and one mill. 

12. What is the sum of one-teuth, one himdredth, and one 
Ibou&ondtli? 
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13. WLat is the sum of 4, and 6 ten-thousandths ? 

14. Required, in dollars and decimals, the sum of one dollai 
one dime one cent one mill, six dollars three mills, four dol- 
lars eight cents, nine dollars six mills, one hundred dollars six 
dimes, nine dimes one mill, and eight dollars six cents. 

15. What is the sum of 4 dollars 6 cents, 9 dollars 3 milk, 
14 dollars 3 dimes 9 cents 1 mill, 104 dollars 9 dimes 9 cents 
9 mills, 999 dollars 9 dimes 1 mill, 4 mills, 6 mills, and 1 
mill? 

16. If you sell one piece of cloth for $4,25, another for 
$5,075, and another for $7,0025, how much do you get for 
all? 

17. What is the amount of $151,7, $70,602, $4,06, and 
$807,2659? * 

18. A man received at one time $13,25 ; at another $8,4 ; 
at another $23,051 ; at another $6 ; and at another $0,75-! 
how much did he receive in all 1 

19. Find the sum of twenty-five hundredths, three hundred 
and sixty-five thousandths, six tenths, and nine millionths. 

20. What is the sum of twenty-three millions and ten, one 
thousand, four hundred thousandths, twenty-soven, nineteen 
millionths, seven and five tenths ? 

21. What is the sum of six millionths, four ten-thousandths, 
19 hundred thousandths, sixteen hundredths, and four tenthe? 

22. If a piece of cloth cost four dollars and six mills, eight 
pounds of coflee twenty-six cents, and a piece of muslin three 
dollars seven dimes and twelve mills, what will he the cost 
of them all ? 

23. If a yoke of oxen cost one hundred dollars nine dimes 
and nine mills, a pair of horses two hundred and fifty dollars 
five dimes and fifteen mills, and a sleigh sixty-five dollars 
eleven dimes and thirty-nine mills, what will be their entire 
cost? 

24. Find the sum of the following numbers : Sixty-nme 
thousand and sixty-nine thousandths, forty-seven hundred and 
forty-seven thousandths, eighty-five and eighty-five hun- 
droilths, six hundred and forty- nine and six hundred and 
ibrty-iiiiic tcn-tliousaudths ? 



m 
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MULTIPLICATION OF DECIMAL rRACTIONS. 
2Q9, To multiply one decimal by another. 
1. Multiply 3.05 by 4.102. 

Analysis. — If we change both factors to vul- 
fraction*, the product of the numerator will 

the same as that of the decimal numbers, and 
^ nmber of decimal places will be equal to the 
^^niber of ciphers in the two denominators: 
We, 



HuLE. — Multiply as in simple numbers^ and point off in 
prtyduct^ from the right hand, as many figures for decimah 
^ there are decimal places in both factors; and if there bt 
*^t 80 many in the product, stipply the deficiency by prefixing 
^pliers. 

EXAMPLES. 

1. Multiply 3.049 by .012. 

2. Multiply 365.491 by .001. 

3. Multiply 496.0135 by 1.496. 

4. Multiply one and one millionth by one thousandth. 

5. Multiply onb hundred and forty-seven millionths by one 
Hiillionth. 

6. Multiply three hundred, and twenty-seven hundredths 
by 31. 

Multiply 31.00467 by 10.03962. 

8. "Wliat is the product of five-tenths by five-tenths ? 

9. "What is the product of five- tenths by five-thousandths? 

10. Multiply 596.04 by 0.00004. 

11. Multiply 38049.079 by 0.00008. 

12. What will 6.29. weeks' board come to at 2,75 dollan 
per week ? 

13. What will 61 pounds of sugar come to at $0,234 per 
pound? 



209. After multipljring, how many decimal places will you point off 
hthe product 1 When there are not. so many in the produvt, what do 
yon do t Give the mhp Air ib» uiult\|»UcaXiiHi of ^vwM^a 



OPERA riuN. 

-f = 3.05 

610 
305 
12 20 
12.51110 
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, 14. If 12.636 dollars are Daid for one barrel of flour, what 
will .354 barrels cost 1 

1 5. What are the contents of a board, .06 feet long and .06 
wide ? 

16. Multiply 49000 by .0.049. 

17. Boujrht 1234 oranges for 4.6 cents apiece : how much 
did they cost ? 

18. What will 375.6 pounds of cofiee cost at .125 dollars 
per pound ? 

19. If I buy 36.251 pounds of indigo at $0,029 per pound, 
what will it come to ] 

20. Multiply $89.3421001 by .0000028. 

21. Multiply $341.45 by .007. 

22. What are the contents of a lot which is .004 miles long 
and .004 miles wide? 

23. Multiply .007853 by .035. 

24. What is the product of $20,000375 multiplied by 
,00007 1 

CONTRACTIONS. 

210. WTien a decimal number is to be multiplied by 10, 
100, 1000, <fec., the multiplication may be made by removing 
the decimal point as many places to the right hand as there 
are ciphers in the multiplier, and if there be not so many 
figures on the right of the decimal point, supply the deficiency 
by annexing ciphers. 



Thus, 6.79 multiplied by 



f 10 1 




r 67.9 


100 




679. 


- 1000 




6790. 


10000 




67900. 


100000 




679000. 



Also, 370.036 multiplied by 



rio 1 




3700.36 


100 




37003.6 


^ 1000 




370036. 


10)00 




3700360. 


100000 




37003600. 



210. How do you multiply a decimal number by 10, 100. 1000, ^.1 
there are not as many decimal figure* as there are ciphers iu Ite 
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DIVISION OF DECIMAL FRACTIONS. 

211. Division of Decimal Fractions is similai to that o\ 
le numbers. 



1. Let it be reqmred to divide 1.38483 by 60.21. 

Analvsis. — The dividend must be equal operation. 

to ihe product of the divisor and quotient, 60.21) 1.3^483(23 
(Art. 61); and hence must contain as 1.2042 
i^any decimal places as both of them ; — 18063" 
^^erefore, ^ 

There must be as many decimal places in 

^h^qiotient as the decimal places in the divi- Ans. .023 

^cnd exceed those in the divisor : hence, 

RjLE. — Divide as in simple numher^^ and point off in the 
^uotient^ from the right hand^ as many places for decimals as 
decimal places in the dividend exceed those in the divisor ; 
^nd if there are not so many, supply the deficiemy by prcfr- 
ivy ciphers, 

EXAMPLES. 



1. Divide 2.3421 by 2.11. 

2. Divide 12.82561 by 3.01. 

3. Divide 33.60431 by 1.01. 



4. Divide .010001 by .01. 

5. Divide 8.2470 by .002. 

6. Divide 94.0056 by .08. 



7. What is the quotient of 37.57602, divided by 3 ; by .3 ; 
by .03 ; by .003 ; by .0003 ? 

8. What is the quotient of "129.75896, divided by 8 ; by 
.08 ; by .008 ; by .0008 ; by .00008 ] 

9. What is the quotient of 187.29900, divided by 9; by 
.9 ; by .09 ; by .009'; by .0009 ; by .00009 ? 

10. What is the quotient of 764.2043244, divided by 6 ; 
by .06 ; by .006 ; by .0006 ; by .00006 ; by .000006 ? 

Xmg. — 1. Wlien there are more decimal places in the divisor 
than in the dividend, annex cij»hers to the dividend and make the 
decimal places equal ; all the figures of the fjmtient will then 6f 
whole nurnbtrs. 

'211 How does the number of decimal places in the dividend ccm- 
pare with I bai in ihc divisor and quotient 1 How do you determine 
the nunil'fi of dtrimal places in the quotient ! If the divisor ciniauia 
four places and the dividend six, how many in the quotient ] If the 
divisor contains three places and the dividend five, how many in the 
qooticut 1 Give iho rale for the divisiou ot dc^^vC^ 
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EXAMPLES. 



1. Divide 4397.4 by 3.49. 



NoTK. — We annex one to 
Uie dividend. Had it contained 
no decimal place we should 
•have iLunexrd two. 



OPERATION. 

3.49)4397.40(1260 
349 

907 
698 



2094 
2094 



Ans. 1260- 



2 Divide 2194.02194 by .100001. 

3. Divide 9811.0047 by .325947. 

4. Divide .1 by .0001. | 5. Divide 10 by .15. 

6. Divide 6 by .6 ; by .06 ; by .006 ; by .2 ; by .3 ; *y 
by .003 ; by .5 ; by .05 ; by .005. 

Note. — 2. When it is necessary to continue the division fartl*^ 
than the figures of tlie dividend will allow, we annex ciphers, aJ^" 
consider them as decimal places of the dividend. 

When the division does not terminate, we annex the plus si^ 
to show that it may be continued : thus .2 divided by .3=. 666-+* 



EXAMPLES. 



1. Divide 4.25 by 1.25. 

Analysis. — In this example we annex one 0, 
and tlien the decimal places in the dividend will 
exceed those in the divisor hy 1. 



OPERATIOIf- 

1.25)4.25(3-* 
3.75 
500 
500 
Ans, 3.4. 



2. Divide .2 'by .6. 

3. Divide 37.4 by 4.5. 



4. Divide 586.4 by 375. 

5. Divide 94.0369 by 81.032. 



Note. — 3. When any decimal numher is to be divided by 1ft 
100, 1000, kc.j the division is made by removing the dccimo' 
point as jnaity jilaces to the left as there are O's in the divisor; and 
if there be not so many figures on the left of the decimal pL>iDt« 
tlie deficiency is supjlied by prefixing ciphers. 



27.69 divided by 



no 

100 

1000 

lOOOCi 



2.769 
.2769 
, .02769 
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642.89 divided by 



rio 1 




100 




< 1000 




10000 




100000 





6.4289 
.64289 
.064289 
.0064289 



QUESTIONS IN THE PRECEDING RULES. 

1 . If I divide .6 dollars among 94 men, how much will 
each leceive ? 

2. I gave 28 dollars to 267 persons : how much apiece ? 

3. Divide 6.35 by .425. 

4. What is the quotient of $36.2678 divided by 2.25 1 

5. Divide a dollar into 12 equal parts. 

6. Divide .25 of 3.26 into .034 of 3.04 equal parts. 

7. How many times will .35 of 35 be contained in .024 
of 24 1 

8. At .75 dollars a bushel, how many bushels of rye can 
be bought for 141 dollars^ 

9. Bought 12 and 15 thousandths bushels of potatoes for 
33 hundredths dollars a bushel, and paid in oats at 22 hun- 
dred tlis of a dollar a bushel : how many bushels of oats did it 
take? 

10. Bought 53.1 yards of cloth for 42 dollars : how much 
was it a yard ? 

11. Divide 125 by .1045. 

12. Divide one millionth by one billionth. 

13. A merchant sold 4 parcels of cloth, the first contained 
i2Tand 3 thousandths yards ; the 2d, 6 and 3 tenths yards ; 
the 3d, 4 and one hundredth yards ; the 4th, 90 and one 
millionth yards : how many yards did he sell in all 1 

14. A merchant buys three chests of tea, the first contains 
60 and one thousandth pounds ; the second, 39 and one ten 
ihousaiidth pounds ; the third, 26 and one tenth pounds : how 
much did he buy in ail ? 

Note.— 1. If there are more decimal places in the ilivisor than in thi 
divuiend, what do you do ] What will the figures of the quotient thci 
be ! 

2 How do you continue the division after you have broufcrht dox^ n aJ 
the figures of the dividend ] What sign do you place aftor the que 
tient i What docs it show 1 

4i. How do you divide a decimal fractioo by 10, 100, 1000, ckc.f 
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15 What is the sum of 120 and three hundredths ; 
R]ul one-tenth, $6 and one thousandth, and $18 and oin — - 

hmidrecllh ? 

10. A puts in trade $<504.342 ; B puts in $350. 1%5 ; 
puts in ^ilOO.ll ; D puts in $9(».334 ; and E puU 
^9001.32 : what is the whole amount put in 1 

17. B has $1)36, and A has $1, 3 dimes and 1 mill : ho 
much more money has B than A ] 

18. A merchant buys 37.5 yards of cloth, at one doll*-' 
twenty-five cents per yard : how much does the whol^ 
come to ? 

19. If 12 men had each $339 one dime 9 cents and ^ 
mills, what would be the total aiitount of their money ! 

20. A farmer sells to a merchant 13.12 cords of wood at 
♦4 ,25 per cord, and 1 3 bushels of wheat at $ 1 ,06 per bushel : 
he is to take in payment 13 yards of broadcloth at $4,07 per 
yard, and the remainder in cash : how much money did he 
receive ] 

21. If one man can remove 5.91 cubic yards of earth in a 
day, how much could nineteen men remove 1 

22. What is the cost of 8.3 yards of cloth at $5,47 pel 
yard ? 

23. If a man earns one dollar and one mill per day, how 
much will he earn in a year of 3 1 3 working days ? 

24. What will be the cost of 375 thousandths of a cord of 
wood, at $2 per cord ? 

25. A man leaves an estate of $1473.194 to be equally 
divided among 12 heirs : what is each one's portion 1 

26. If flour is $9,25 a barrel, how many barrels can I buy 
for §1637,25 ? 

27. Bought 26 yards of cloth at $4,37j a yard, ami paid 
for it in flour at $7,25 a barrel : how much Hour will pay 
for thA cloth ] 

28. How much molasses at 22^ cents a gallon must be 
given for 46 bushels of oats at 45 cents a bushel ? 

29. How manv days work at $1,25 a day must be given 
for 6 cords of wood, worth S4,12J a cord ? 

30. What will 36.48 yards of cloth cost, if 14.25 yards 
cost $21,375] 

SJ. If you can buy 13.26Zi. co&ee fot Ivaw much 

can you buy for $325,60 1 
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212. To change a common to a decitnol fraction. 

The value of a fraction is the quotient of the numerator^ 
divided by the denominator (Art. 148). 

1. Reduce f to a decimal. 

If we place a decimal point after the 5, and then oPERATior* 

write any number of O^s, after it, the value of the 8)5.000 

numerator will not be changed (Art. 205). — gofi 

If, then, we divide by the denominator, the quo- 
tient will be the decimal number : hence, 

Rule. — Annex decimal ciphers to the numerator , and 
then divide by tlie denominator, jmnting off as in division 
of decimals. 

EXAMPLES. 

1. Reduce f J| to its equivalent decimal. 

OPERATION. 

125)635(6.08 

We here use two ciphers, and therefore point g25 
Qff two decimal places in the quotient. 



1000 
1000 



Beduce the following fiactions to decimals : 

1. Reduce f to a decimaL 

2. Reduce |f to a decimal. 

3. Reduce ^ to a decimal. 

4. Reduce \ and yt^* 

5. Reduce |-|, and 

6. Reduce \ and ^y^j. 
7 Reduce HSIHiif. 

8. Reduce I. I?!!- 

9. Reduce to a decimaL 



10. Reduce to a decimaL 

11. Reduce 

12. Reduce ^l^, 

13. Reduce ^y^^. 

14. Reduce ^^i^. 

15. Reduce lif^. 

16. Reduce 

17. Reduce ^j^^^. 

18. Reduce ^WiT' 



213. A decimal fraction may be changed to the form of e 
^ulgaT fraction by simply writing its deiiominatoi (Art. 202). 



9\9 How do you ckange a vulvar to a decimal fraction 1 
1 J How do you chaii£^ a decuual to tlio fonn of a Toli^ar fracUon 1 
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BXAMFLES. 

1. What vulgar fraction is equal to .04 % 

2. What vir.gar fraction is equal to 3.067 ? 

3. What vulgar fraction is equal to 8.275? 

4. What vulgar fraction is equal to .00049 ? 

DENOMINATE DECIMALS 

214. A denominate decimal is one in which the unit of tlie 
fraction is a denominate numher. Thus, .5 of a pound, 6 of a 
shilling, .7 of a. yard, 6fc., arc denominate decimals, in whicb 
the units are 1 pound, 1 shilling, 1 yard. 

CASB I. 

215. To change a denominate number to a denominaU 
decimal, 

1. Change 9d, to the decimal of a £. 

Analysis.— The denominate unit of the frao- operation. 

Hon is l£=:240rf. Then divide 9d, by 240: 2A0d.=£\ 

the quotient, .0375 of a pound is the value of 240)9(.0375 
dd. in the decimal of a £ : hence, £^0375 

Rule. — Reduce the unit of the required fraction to the unit 
of the given, denominate number J and then divide the denom^ 
nate number by the result^ and the quotient vnll be the deemal 

EXAMPLES. 

1 . Reduce 7 drams to the decimal of a lb. avoirdupoiB. 

2. Reduce 26d. to the decimal of a £. 

3. Reduce .056 poles to the decimal of an acre. 

4. Reduce 14 minutes to the decimal of a day. 

5. Reduce 21 pints to the decimal of a peck. 

6. Reduce 3 hours to the decimal of a day. 

7. Reduce 375678 feet to the decimal of a mile. 

8. Reduce 36 yards to the decimal of a rod. 

9. Reduce .5 quarts to the decimal of a barrel. 

10. Reduce .7 of an ounce, avoirdupois, to the decimal of* 
hundred. 

214. \V^hat is a denominate decimal? 

215. How du you change a denominate number tj a ilcnomiua^ 
deciukal 1 ^ 
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OAB£ II. 

Si 6. I'o pixd tilt value of a decimal in i)%Ugers of a less 

I. Find the value of .890625 bushels. 

-Analysis —Multiplying the decimal by 4, (since 4 
^^icka make a bushel), we have 3.5625 pecks. Mul- 

plying the new decimal by 8, (since 8 quarts make 
^ peck), we have 4.5 quarts. Then, multiplying 
^Ixis last decimal' by 2, (since 2 pints make a quart), 
We have 1 pint : hence, , 

Ans. 3pk. 4qts. Ipt. 1.000000 

Rule. — I. Multiply the dcdtnal by that number which 
'Ujill rediice it to tlie neod less denomination^ pointing off as 
iTi multiplication of decimal Jr actions. 

II. Multiply the decimal part of the product as before ; and 
so continue to do until the decimal is reduced to the required 
^nmninations. The integers at the left form the answer. 

EXAMPLES. 

1. What is the value of .002084Zi. Troy? 

2. What is the value of .625 of a cwt, 1 

3. What is the value of .625 of a gallon ? 

4. WTiat is the value of £.3375 1 

5. mat is the value of .3375 of a ton ? 

6. What is the value of .05 of an acre ? 

7. What is the value of .875 pipes of wine ? 

8. What is the value of .125 hogsheads of beer 1 

9. What is the value of .375 of a year of 365 days ? 

10. What is the value of .085 of a £ ? 

1 1. What is the value of .86 of a cwt. 1 

12. From .82 of a day take .32 of an houir. 

13. What is the value of 1.089 miles ? 

14. What is the value of .09375 of a pound, avoirdujwis 1 

15. What is the value of .28493 of a year of 365 days] 

16. What is the value of £1.0461 

17. What is the value of £1.88 ? 



OPERATION. 

.690625 

4 

3.562500 

8 

4.500000 
2 



216. How do you find the value of a decimU in iptogcra of a test 
cienoininatioD 1 
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CASS nL 

217. To reduce a compound denominate number to a 

decimal or mixed numbe^. 

1. Rt duce £1 As. 9^d. to the decimal of a £. 

Analysis. — Reducing the J//, to a decimal operation. 

{Art. 2 1 ft), and annexing the result to the 9rf., _ 

•re have 9.75d. Dividing 9.75d. by 12, (since gi!/ — *o 

12 pence=ls.), and annexing the quotient to *^ ^./'Ta. 

the 4j. we have 4.81255. Then, dividing by 20 1 2^9.756? 

(since 205.=£1,) and annexing the quotient 20U 812'5ie 

to the £ J , we have £1 .240625 : ^ 
^ Ans. £1 45. 9J(i. = 1.240625£. 

Rule. — Divide the lowest denomination by as many units 
as make a unit of the next higher, and annex tJie quotient 
as a decimal to tliat higfier : then divide as before, and so 
continut to do, until the decimal is reduced to the required 
denomiruition. 

EXAMPLES. 

1. Re«luce Awk. 6da. 6hr. 30m. 455. to the denomination 
of a week. 

2. Reiluce 2lb, 5oz, \2pwU 16^r., to the denomination of a 
pound. 

3. Rcluce 3 feet 9 inches to the denomination of yards. 

4. Reduce IW, I2dr,, avoirdupois, to the denomination of 
pounds. 

5. Reduce 5 leagues 2 furlongs to the denomination of 
leagues. 

6. Reduce Aiu. 3pk. AqU \pt. to the denomination of 
bushels. 

7. Reduce 5oz. ISjywt. I2gr. to the decimal of a pound. 

8. Reduce \5cwt. 3qr, 2^lb, to the decimal of a ton. 

9. Reduce 5 A, 3R. 2lsq, rd. to the denomination of acres. 

10. Reduce 11 pounds to the decimal of a ton. 

11. Reduce 3da. 12|.ncc. to the decimal of a week. 

12. Reduce I4.bu. 3fqt. to the decimal of a .chaldron. 

13. Reduce 7m, 7 fur. Ir. to the denomination of miles. 



217. How do you reduce a compound de«^xninate number to a 
lecimail 
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ANALYSIS. 

218. A.n analysis of a proposition is an examination of its 
Bepaxate parts, and their connections with each other. 

The solution of a question, by analysis, consists in an exami- 
nation of its elemenis and of the relations which exist between 
these elements. We determine the elements and the rela- 
tions which exist between them, in each case, by examining 
the nature of the question. 

In analyzing, we reason from a given number to its unit, 
and then Irdm this unit to the required number. 

SXAMFLES. 

1. If 9 bushels of wheat cost 18 dollars, what will 27 
bushels cost ? 

Analysis. — One bushel of wheat will cost one ninth as much as* 
9 bushels. Since 9 bushels cosi 18 dollars, I bushel will cost} 
of 18 dollars, or 2 dollars ; 27 bushels will cost 27 times as much 
as 1 bushel: iliat is, 27 times } of 18 dollars, or 54 dollars* 
Uierefore, if 9 bushels of wheat cost 18 dollars, 27 bushels will 
cost 54 dollars. 

OPERATION. 



y X^Xy:=$54; Or, 



^® 3 

54 Ans. 



Note. — 1. We indicate the operations to be performed, and 
then cancel the equal factors (Art. 141). 

219. Although the currency of the United States is ex- 
pressed in dollars cents and mills, still in most of the States 
the dollar (always valued at 100 cents), is reckoned in shil- 
lings and pence ; thus, 

In the New Knglaiid States, in Indiana, Illinois, Missouri, Vir- 
ginia, Kentucky, Tennessee, Mississippi and Texas, the dollar if 
reckoned at 6 shillings : In New York, Ohio and Mieliiv;a]i, at. ^ 
shillings: In New Jersey, Pennsylvania, Delaware and Mary- 
land, at 75. 6d: In South Carolina, and Georgia, at 45. Sd. : In 
Canada and Nova Scotia, at 5 shillings. 

218. What is an analysis 1 In what does the sulution of a question 
by analysis consist! How do we determine the elements and fheii 
rvUtions 1 Huw do we reasun in analyzing 1 
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ANALYSIS. 



NoTE.^Inmanyof the States the retail price of articles is given 
in shillings and pence, and the result, or cost, required in dollars 
and cents. 

2. What will 12 yards of cloth cost, at 6 shillings a y^trd, 
New York currency ? 

Analtsis.— Since 1 yard cost 5 shillings 12 yards will cost 12 
times 5 shillings, or 60 sliillings : and as 8 shillings make 1 dollar, 
New York currency, there will be as many dollars as 8 is contain 
ed times in 60=$7^. 

OPERATION. 

s. 

6x12-8=17,50; 







Or. ^$ 


5 


2 




■ 


$7.50. 



Note. — The fractional part of a dollar may always be reduced 
to cents and mills by annexing two or three ciphers to the nume- 
rator and dividing by the denominator ; or, which is more conve- 
nient in practice, annex the ciphers to the dividend and continao 
the division. 



3. What will be the cost of 56 bushels of oats at 39. 
bushel, New York currency ? 



3d. d 



OPERATIOH. 
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Or, 







4 


91 



22,75. 



»22,75 Ans. 



Note. — ^When the pence is an aliquot part of a shilling the 
price may be reduced to an improper fraction, which will be the 
multiplier : thus, 35. 3c/.=3ij.= yj. Or: the shillings and pence 
may be reduced to pence : thus, 35. 3d.=39d.y in which case the 
product will be pence, and must be divided by 96, the number of 
pence in 1 dollar : hence, 

220. To find the cost of articles in dollars and cents. 



219. In what is the currency of the States expreesedl 
tbe currency of the States often tcckjued \ 
220. How do you find the cost of a coxnmo^X^. 



In what ip 



ABALYSia. SOB 

Multiply the commodity by the price and divide the prodtu l 
by the value of a dollar reduced to (he same denominational 
unit. 

4. What will 18 yards of Batinet cost at Ss, 9d. a yard, 
Pennsylvania currency 1 

OPERATIOlf. 



*4 



i$ 9 

/ Or. 4$ 

19. * $9 Ana, 



Note. — The -above rule will apply to the currency in any of 
the States. In the last example the multiplier is as 9d -Sis. 
= ^5. or A5d, The divisor is 75. 6d.=7is.= ^s.=90d 

5. What will 7^lb. of tea cost at 6*. 8d. a poiind, Nctj 
England currency i 



OPKRATIOM. 





1$ 










3 


1 £5 



Or, 



3 I 25 



=$8,333+ ^Sl33+ Ana. 

6. V/hat will be the cost of \20y ds. of cotton cloth at is, 
6d. a yard, Georgia currency ? 

7. What will be the cost in New York currency? 

8. What will be the cost in New England currency ? 

9. What will be the cost of 75 bushels of potatoes at 3a. 
6d., New York currency ? 

10. What will it cost to build 148 feet of wall at 8rf. 
per foot, N. Y. currency 1 

11. What will a load of wheat, containing 46 J biisiliels 
come to at lOs, Sd. a bushel, N. Y. currency 1 

1 2. What will 7 yards of Irish linen cost at 35. Ad. a yaid 
Penn. currency? 

13. How many pounds of butter at Is. 4d. a pound must 
be ^iven for 12 gaUons of molasscB at 2s. B<£. a gallon ? 
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OPERATIOX. 

• 129 J \ 1=^?^, number of yards in a ba e : ^ f 

200-:-35j=I-7-^, whole number of yards : i'00 |^ 9 

I.ooo^3...o.a=,9 bales. ^ns. | bales. 

20. Suppose a number of bales of cloth, each containing 
133 J yards, to be bought at the rate of 12 yards for 11 dol- 
lars, and sold at the rate of 8 yards for 7 dollars, and the 
Joss in trade to be ^ 100 : how many bales are there? 

27. If a piece of cloth 9 feet long and 3 feet wide, contain 
3 square yards ; how long must a piece of cloth that is 2| 
feet wide be, to contain the same number of yards 1 

28. A can mow an acre of grass in 4 hours, B in 6 hours, 
and C in 8 hours. How many days, working 9 houni a day, 
would they require to mow 39 acres ? 

Analysis. — Since A can mow an acre in 4 hours, B in 6 hoars, 
and C in 8 liours, A can mow J of an acre, B J of an acre, and 
C I of an acre in 1 hour. Together they can mow^J+J-f Jr=l| 
of an acre in 1 hour. And since ihey can mow 13 twenty-fourths 
of an acre in 1 hour, tiiey can mow 1 twenty-fourth of an acre 
in ^ of 1 hour; and 1 acre, or j}, in 24 times tV=?l ^ hour: 
ai)d to mow 39 acres, they will require 39 times ^t=^\f houn^ 
which reduced to days of 9 hours each, gives 8 days. 



OPERATION. 

8 $ 1$ 

|x^xl=.8days.0r, 3, 



8 days. 



$ Ans. 

29. A can do a piece of work in 4 days, and B can do the 
same in 6 days ; in what time can they both do the work if 
they labor together ? 

30. If 6 men can do a piece of work in 10 days, how long 
wiii it take 5 men to. do it? 

Analysis — If 6 men can do a piece of work in 10 days, 1 man 
will require 6 times as long, or 60 days to do the same work. 
fjire men will require but oue-tifth as long^ one man, or 6(>-f^ 
1^12 duyg. 
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OPXRATIOH. 



10x6-^5=12 days. 




Ans. 



12 days. 



31. Three men together can perform a piece of work in 9 
days. A alone can do it in 18 days, B in 27 days ; in what 
time can C do it alone ? 

32. A and B can build a wall on one side of a square 
piece of ground in 3 days ; A and C in 4 days ; B and C in 
6 days : what time will they require, w*orking together, to 
complete the wall enclosing the square 1 

33. Three men hire a pasture, for which they pay G6 dol- 
lars. The first puts in 2 horses 3 weeks ; the second 6 horses 
for 2 J weeks ; the third 9 horses for 1 J weeks : how much 
ought each to pay 

Analysis. — ^The pasturage of 2 horses for 3 weeks, would be the 
same as the pasturage of 1 horse 2 times 3 weeks, or 6 weeks : 
that of six horses 2^ weekns, the same as for 1 horse 6 times 2j( 
weeks, or 15 weeks ; and that of 9 horses 14 weeks, the same as 
1 horse for 9 times weeks, or 12 weeks. The three persons had 
an equivalent for tlie pasturage of 1 horse for 6 + 15+12=33 weeks \ 
therefore, the first must pay the second and the third 
14 of 66 dollars. 



34. Two persons, A and B, enter into partnership, and gain 
$175 A puts in 75 dollars for 4 months, and B puts in ICO 
dollars for 6 months : what is each one's share of the gain ? 

35. Three men engage to build a house for 580 dollars. 
The firet one employed 4 hands, the second 5 hands, and the 
third 7 hands. The first man's hands worked three limes as 
many days as the third, and the second man's hands twice as 
many days as the third man's hands : how much must each 
leoeive? 



OPERATION. 



3 X2=6; 

2^x6=15; 

1JX9=12; 



then 



(I 



$G6x^=$12. Ist. 
$66xi| = $30. 2d. 
$66x^1 = $24. 3d. 



ao8 



▲NALY8IB. 



36. If 8 studentb spend $192 in G months, how much wQl 
12 students spend in 20 months ? 

Analysis. — Since 8 studeniR spend Si 92, one student will Fpend 
I of $1142. in 6 nioiiths; in 1 nioutli 1 student wit) spend } of i 
of $192 = S4. Twelve students will spend, in 1 month, 12 tiroes 
as much as I student, and in 2U months they will spend 20 lim^ 
as much as in 1 mouth. 



OPERATIOV 
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1 1 12 20 



It 

20 



48 



$960. Anjv^ 



37. If 6 men can build a wall 80 feet long, 6 feet ^'ide, 
and 4 feet liigh, in 15 days, in what time can 18 men li^uiid 
one 240 ieet long, 8 feel wide, and 6 feet high ? 

Analysis. — Since it takes 6 men 15 days to build a waJi. 
VTiW lake 1 man 6 times 15 days, or 90 days, to build the s&nie 
wail. To build a wall 1 toot long, will require ^ as long as tn 
build one 80 feet long; to build one 1 foot wide, \ as long a« ^ 
build one 4 feet wide; and to build one 1 foot high, | as long ^ 
to build one 6 feet high. 18 men can build the same wall iu ^ 
of the time that one man can build it: but to build one 240 feci 
long, will take them 240 times as long as -to build one 1 foot in 
length; to build one 8 feet wide, 8 times as long as to build one 
t foot wide, and to build one 6 feet high, 6 times as long as to 
build one 1 foot liigh. 

OPERATION. 

t 2 

15x0 1 11 1 ^>J0 * 





15 


n 




4 


m 




$ 2 


■It 






Ans. 



30 daya. 

38. If 96l^s. of bread be sufficient to serve 5 men 12 days, 
jbow many duys will 57 ftrve \^ mewl 



ANALYSIS. 
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39. If a man travel 220 miles in 10 Jays, travelling 12 
tours a day, in 4iow many days will he travel 880 miles, 
travelling 16 hours a day ^ 

4U If a family of 12 persons consume a certain qufinlity 
provisions in 6 days, how long will the same provisioiia 
^asl a family of 8 persons 1 

41. If 9 men pay $135 for 5 weeks' board, how much 
^ust 8 men pay for 4 weeks' board 1 

42. If 10 bushels of wheat are equal to 40 bushels of 
Oorii, and 28 bushels of corn to 56 pounds of butter, and 39 
pounds of butter to 1 cord of wood ; how much wheat is 12 
Oords oi' wood worth ? 

ANALYSIS/— Since 10 bushels of wheat are worth 40 bushels of 
^rn, 1 busliel of corn is worth ^ of 10 bushels of wheat, or 
J of a bushel ; 28 bushels are worth 28 times | of a bushel of 
wheat, or 7 bushels : since 28 bushels of corn, or 7 bushels of 
wheal are worth 56 pounds of butter, 1 pound of butter is worth 
^ of 7 = J of a bujihel of wheat, and 39 pounds are worth 39 
times as much as 1 pound, or 39x|=y bushels of wheat; and 
since 39 pounds of butter, or'^ bushels of wheat are worth 1 cord 
of wood, 12 cords are worth 12 times as much, or 12x V=-^8]^ 
bushels. 



OPERATION. 



it 1 n I 39 ,2 
^ 2 







10 

39 , 

117 = 58^W5^ 

NoTi. — Always commence analyzing from the term which is 
cf the same name or kind as the required answer. 

43. If 35 women can do as much work as 20 boys, and 
16 boys^can do as much as 7 men : how many women can 
do the work of 18 men ? 

44. If 36 shillings in New York are equal to 27 shillings 
in Bdassachusetts, and 24 shillings in Massachusetts are equal 
to 30 shillings in Pennsylvania, and 45 shillings in Pennsyl- 
vania are equal to 28 shillings in Georgia ; how many shil- 
lings iu Georgia are equal to 72 shilling \u New Xuxk'^ 

14 ^ 
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raoMiEcuous examples in analysis. 

1. Hjw many sheep at 4 dollars a head*mu8t I give for 6 
cows, worth 12 dollars apiece ? 

2. If 7 yards of cloth cost |49, what ^dll 16 yards cost? 

3. If 36 men can huild a house in 16 days, how long will 
it take 12 men to build it ? 

4. If 3 pounds of butter cost 7J shillings, what will 12 
pounds cost ? 

5. If 5J bushels of potatoes cost $2|, how much will l^ 
bushels cost ? 

6. How many barrels of apples, worth 12 shillings a banel 
will pay for 16 yards of cloth, worth 9s. &d. a yard ? 

7. If 31 J gallons of molasses are worth $9J, what are ^ 
gallons worth! 

8. Wh&t is the value of 24 1 bushels of com, at 6s, Id. a 
bushel, New York currency ? 

9. How much rye, at Ss, Zd. per bushel, must be given 
for 40 gallons of whisky, worth 2s, 9d, a gallon? 

10. If it take 44 yards of carpeting, that is 1 yards wide, 
to cover a floor, how many yards of J yards wide, will it 
take to cover the same floor? 

11. If a piece of wall paper, 14 yards long and IJ feet^ 
wide, will cover a certain piece of wall, how long must an- 
other piece be, that is 2 feet wide, to cover the same wall ? 

12. If 5 men spend $200 in 160 days, how long will $300 
last 12 men at the same rate ? 

13. If 1 acre of land cost J of f of | of $50, what will ^ 
acres cost ? 

14. Three carpenters can finish a house in 2 months ; two 
of them can do it in 2J months : how long will it take the 
tnird to. do it alone ? 

15. Three persons bought 2 barrels of flour for 15 dollars. 
The first one ate from them 2 months, tlie second 3 months, 
and the third 7 months : how much should each pay 1 

16. What quantity of beer will serve 4 persons 18| dayp, 
if 6 persons drink 7^ gallons in 4 days 1 
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17. If 9 persons use If pounds of tea in a month, how 
much will 1 persons use in a year ? 

18. If J of I of a gallon of wine cost f of a dollar, what 
will 5^ gallons cost ] 

19. How many yards of carpeting, If yards wide, will it 
take to cover a floor that is 4§ yards wide and 6 and three- 
Gil hs yards long 1 

20. Three persons hought a hogshead of sugar containing 
413 pounds. The first paid $2^ as often as the second paid 
%3^, and as often as the third paid $4 : what was each one's 
f^are of the sugar ? 

21. A, with the assistance of B, can build a wall 2 feet 
wide, 3 feet high, and 30 feet long, in 4 days ; but with the 
assistance of C, they can do it in 3 J days : in how many days 
can do it alone 1 , 

22. If two persons engage in a business, where one advances 
$875, and the other $625, and they gain $300, what is each 
one's share ? 

23. A person purchased ^ of a vessel, and divided it into 5 
equal shares, and sold each of those shares for $1200 : what 
was the value of the whole vessel 1 

24. How many yards of paper, f of a yard wide, will be 
Bufiicient to jjaper a room 10 yards square and 3 yards high ? 

25. What will be the cost of A6lbs, of cofiee, New Jersey 
currency, if 9lb$, cost 27 shillings 1 

26. What will be the cost of 3 barrels of sugar, each weigh- 
ing 2cwt. at lOd, per pound, Illinois currency? 

27. If 12 men reap 80 acres in 6 days, in how many days 
will 25 men reap 200 acres ? 

28. If 4 men are paid 24 doUais for 3 days', labor, how 
many men may be employed 16 days for $96 ? 

29. If $25 will supply a family with flour at $7,50 a bar- 
rel for 2| months, how long would $45 last thfe same family 
when flour is worth $6,75 pei barrel ? 

30. A wall to be built to the height of 27 feet, was raised 
to the height of 9 feet by 12 men in 6 days : how many men 
must be employed to fuiish the wail in 4 days at the saiua 
rate of working 1 



813 PBOMlSCUCiUfi BXAMPLEB. 

31. A, B and C, sent a drove of hogs to market, of whicb 
A owned 105, B 75, and C 120. On the way 60 died: 
how many must each lose ? 

32. Three men, A, B and C, aprree to do a p^ieee of work, 
for which ihey are to receive l»315. A woj^ks 8 days, lOj 
hours a day ; B 9 J days, 8 hours a day ; and C, 4 dayS; J 2 
hours a day : what is each one's share ? 

33. If 10 harrels of a)3ples will pay for 5 cords of w(X)d. 
and 1 2 cords of wood for 4 tons of hay, how many harrels oi 
apples will pay for 9 tons of hay ? 

34. Out of a cistern that is | full is dra'wn 140 gallons, 
when it is found to be | full : how much does it hold 1 

35. If .7 of a gallon of wine cost S2,25, what will .25 of a 
gallon cost ? 

36. If it take 5.1 yards of clotn, 1.25 yards wide, to make a 
gentleman's cloak, how much surge, f yards ^ide, will be 
required to line it? 

37 A and B have the same income. A saves -J of his 
annually ; but B, by spending $200 a year more than A, at 
the end of 5 years finds himself $160 in debt : what is theii 
income ? 

38. A father gave his younger son $420, which was fof 
i^hat he gave to his elder son ; and 3 times the elder sou's 
portion was } the value of the father's estate : what was the 
value of the eatate ? 

39. Divide $176,40 among 3 persons, so that the first shaii 
have twice as much as the second, and the third three limef 
as much as the first : what is each one's share 1 

40. A gentleman having a purse of money, gave ^ of it foi 
a span of horses ; J of ^ of the remainder for a carriage* 
when he found that he had but $100 left : how much was ia 
his purse before any was taken out ? 

41. A merchant tailor bought a number of pieces of cloth 
each containing 25 yards, at the rate of 3 yards for 4 dol 
lars. and sold them at the rate of 5 yards for 13 dollars, and 
gained by the operation 96 dollars : how many pieces did he 
buy I 
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RATIO AND PROPORTION. 

221. Two numbers having the same miit, may be com- 
f ired in two ways : 

IsL By considering how much one is greater or less than 
die other, which is shown by their difference ; and, 

2d. By considering how many times one is contained in the 
other, which is shown by their quotient. 

In comparing two numbers, one with the other, by means 
of their difference, the less is always jlaken from the greater. 

In comparing two numbers, one with the other, by meajis 
of their quotient, one of them must be regarded as a standard 
which measures the other, and the quotient which arises by 
dividing by the standard, is called the ratio, 

222. Every ratio is derived from two numbers: the first 
is called the antecedent^ fmd the second the consequent: each 
is culled a term, and thie two, taken together, are called a 
oeii^let. The antecedent will be regarded as the standard. 

If the numbers 3 and 12 be compared by their diflerence. 
the result of the comparison will be 9 ; for, 12 exceeds 3 by 9. 
If they are compared by means of their quotient, the result 
will be 4 ; for, 3 is contained in i2, 4 times: that is, 
3 measuring 12, gives 4, 

223. The ratio of one number to another is expressed in 
^ two ways : 

1st. By a colon ; thus, 3 : 12 ; and is read, 3 is to 12 ; or, 
3 measuring 12. 

12 

2(f . In a fractional form, as ; or, 3 measuring 12. 



221. In .how many ways may two numbers, having the 6ame unit, be 
compared with each other 1 Ii you compare by their difference, how do 
vua find it 1 If you compare by the quotient, how do you regard one of 
the numbers What is the ratio 1 

222. From how many terms is a ratio derived 1 WhsX is the first 
Uerm called 1 Wliat is the second called 1 Which is the standard 1 

223. Huw Uiay the ratio of two uuxubeis be esc(iressed 1 How icai] I 
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224. If two couplets have the same ratio, their tenns an 
Raid to bo proportional : the couplets 

3 : 12 and 1 : 4 

have the same ratio 4 ; hence, the terms are proportional, 
and are written, 

3 : 12 : : 1 : 4 

by simply placing a double colon between the couplets. The 
terms are read 

3 is to 12 as 1 is to 4, 
ana taken together, the^ are called a proportion : henco, 

A proportion is a comparison of the terms of two ejiwl 
ratios.^ 



224. If two couplets have the same ratio, what is said of the tennf 1 
How are they written 1 How read 1 What is a proportion 1 

* Some authors, of high authority, make the consequent the stand> 
ard and divide the antecedent by it to determine the ratio of the couplet 

The ratio 3:12 is the same as that of 1 : 4 by both methods ; 
for, if the antecedent be made the standard, the ratio is 4 ; if the conse* 
quent be made the standard, the ratio is one-fourth. The question is, 
which method should be adopted 1 

The unit 1 is the number from which all other numbers are deriteit 
and by which they are measured. 

The question is, how do we most readily apprehend and express the 
relation between 1 and 4 ? Ask a child, and he will answer, the dif- 
ference is 3." But when you ask him, ** how many I's are there m 
41" he will answer, " 4." using 1 as the standard. 

Thus, we begin to teach by using the standard 1 : that is, by dividinjc 
4 by I. 

Now, the relation between 3 and 12 is the same as that between 1 
and. 4 ; if then, we divide 4 by 1, we must also divide 12 by 3. Do we, 
indeed, clearly apprehend the ratio of 3 to 12, until we have referrci to 
1 as a standard 1 Is the mind satisfied until it has clearly perceived that 
the ratio of 3 to 12 is the same as that of 1 to 4 1 

In the Rule of Three we always .look for the result in the 4th tenn. 
Now, if we wish to find the ratio of 3 to 12, by referring to 1 as a «and 
ard, we have 

3 : 12 : : 1 : ratio, 
which brings the result in the right place. 

But if we define ratio to be the antecedent di\ided by the consequent, 
wc should have 

3 • 12 ; : ratio : I, 
which wouU Uriiiif the fuiio, oi rcijuirfd nu«d»c»,\\\ >Jcvv>\\^»c%. 
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What arc the ratios of the proportions, 



3 : 


9 : 


: 12 


36? 


2 


10 : 


: 12 


60? 


4 : 


2 : 


8 


4? 


9 


1 : 


: 90 


10 1 



225. The 1st and 4th terms of a proportion are called the 
extremes : the 2d and 3d terms, the means. Thus, in the pro- 
portion, 

3 : 12 : . 6 : 24 
3 and 24 are the extremes, and 12 and 6 the means: 
^2 24 

Since (Art. 224), ^--q* 

we shall have, by reducing to a common denominator, 
12x6 24x3 
3x6"" 6x3* 

But since the fractions are equal, and have the same deno- 
minators, their numerators must be equal, viz ; 

12x6=24x3; that is. 

In any proportion, the product of the extremes is equal to 
the product of the means. 

Thus, in the proportions, 

1 : 6 : : 2 : 12; we have 1x12= 6x2; 
4 : 12 : : 8 : 24; " " 4x24=12x8. 

226. Since, in any proportion, the product of the extreme! * 
ii equal to the product of the means, it follows that. 



In all cases, the numerical value of a quantity is the number of tiinof 
vvhich that quantity contains an assumed standard, called its unit of 
meoiure. 

If we would find that, numerical value, in its right place, we must 

standard : quantity : : 1 : numerical value : ' 
but if we take the other method, we have 

quantity : standard : numerical value : h 
which brinifs the uumcrical value m the wiuutj^^l^^ 
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Ist If the product of the means be divided by (me of €Ae 
eztre^neSy the quotient will be the other extreme, 

Thu8, in the pioportion 

3 : 12 : : 6 : 24, we have 3x24 = 12x6; 

£hen, if 72. the product of the means, be divided by one of 
the extremes, 3, the quotient will be the other extreme, 24: 
or, if the product be divided by 24, the quotient will be 3. 

2d. Jf the product of the extremes be divided by either of 
the means, tlie quotient will be the other mean. 

Thus, if 3x24 = 12x6=72 be divided by 12, the quotient 
will be 6 ; or if it be divided by 6, the quotient will be 12. 

EXAMPLES. 

1. The first three terms of a proportion aie 3, 9 and 12; 
what is the fourth term? 

2. The first three terms of a proportion are 4, 16 and 15; 
what is the 4th term? 

3. The first, second, and fourth terms of a proportion ere 
6, 12 and 24 : what is the third term ? 

4. The second, third, and fourth terms of a proportion are 
9, 6 and 24 : what is the first term? 

5. The first, second and fourth terms are 9, 18 and 48 : 
what is the third term? 

227. Simple and Compound Ratio, 

The ratio of two single numbers is called a Simple Ratio, 
and the proportion which arises from the equality of two such 
ratios, a Simple Proportion, 

225. MTiich are the extremes of a proportion 1 "Which the means 1 
What is the product of the extremes equal to 1 

226. 1 f the product of the moans be divided by one of the extremes, 
wrhat will the quotient bel If the pro*Iuct of the means oe divideil by 
either extreme, what will the quotient be 1 

227. \V'hat is a simple ratio \ What is the projiortion called whkh 
eoiiiea from the equality of two simple ratios ^ What is a ouinpuiuid 
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If the terms of one ratio be multiplied by tAe terms of axu 
other, antecedent by antecedent and consequent by conse- 
quent, the ratio of the products is called a Compound Eatio. 
Thus, if the two ratios 

3 : 6 and 4 : 12 
be multiplied together, we shall have the compound ratio 
3X4 : 6x12, or 12 : 72 ; 

In which the ratio is equal to the product of the simple 
ratios. 

A proiK>rtion formed from the equality of two compound 
ratios, or from the equality of a compound ratio and' a simple 
ratio, is called a Compound Proportion. 

228. What part one number is of another. 

When the standard, or antecedent, is greater than the 
number which it measures, the ratio is a proper fraction, 
and is such a part of 1, as the number measured is of the 
standard. 

1. What part of 12 is 3 } that is, what part of tlie stand- 
ard 12, is 3 ? 

^»j=J;or, 
12 : 3 : : 1 : i; 
that is, the number measured is one-fourth of the standard. 



2. What part of 9 is 2 ? 

3. What part of 16 is 41 

4. WTiatpartof 100is20? 

5. WTiat part ofSOO is 200 ? 

6. What part of 36 is 1441 



7. 3 is what part of 121 

8. 5 is what part of 20 1 

9. 8 is what part of 56 ? 

10. 9 is what part of 8 ? 

11. 12 is what part of 132 I 



NoTB. — ^The standard is generally preceded by the word o/, and 
in comparing numbers, may be named second, as in examples 7, 
8, 9, 10 and 11, but it must always be used af a divisor, tuid 
slicuKl be placed firKt in the statement. 

When the standard is greater than the consequent, hew may 
ttie ratio be cora^iared 1 What part is 3 ol* 17 5 of I t Wliat part ir 

4of3^ l^rt/.'iT 7off>1 

n 
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SINGLE RULE OF THREE. 

239. The Single Rule of Three is an application of Um 
principle of 8im])lo ratios. Tlirce numbers are always given 
and a fourth rc(juirccl. Tlie ratio between two of tlie given 
ikunibei*s is the same as that between the third and the required 
umber. 



1. If 3 yards of cloth cost $12, what will 6 yards cost at tlic 
same rate ? 

Note. — Wo shall denote the requured term of tlie proportion bj 
the letter x. 



8TATKMEXT. 

yd. yd. I 
3 : : : 12 

OPERATION/ 

12« 



Analysis. — Tlie condition, " at the same 

rate," requires that the quautity 3 yanls yj, | % 

mast have the same ratio to tlie quantity 6 
yards, as $12, the cost of 8 yards, to x dol- 
lars, th« cost of 12 yards. 

Since' the product of the two extremes is 
equal to the ]>roduot of the two means, (Art. 
225), 8xa; = 6xl2; and if 8 xa; = 6 x 12, » 
must be equal to this product divided by 3: 
that is. 

The 4 th term is equal to ihejyroduct of tlie second and third 
terms divided by tlie first, 

2. If 50 dollars will buy 14 yards of broadcloth, how many 
yards, at the same rate, can be bought for 84 dollars! 



:Ajis. a: =$24. 



Analysis. — Fifty-six dollars, (being 
the cost of 14 yards of cloth), has the 
same ratio to $S4, as 14 yards has to the 
number of yards which $84 will buy. 

Note. — When the vertical line is used, 
the required term, (which is denoted by 
(t), is written on the lefL 



STATEMENT. 

$ $ yd.Jii' 
50 : 84 : : U : « 

OPE RATION. 



H 



21 



«=21 



229. 'What is the Single Rule of Three? How many nrnnben sn 
giren ? Huw mauy required! What ratio exists between two of ib^ 
gireu noffiheiv! 
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230t Hence, wc have the following 

KcLE I. Write the number which is of tlie mme kind with 
the answer for the third term, the number named in connection 
mth it for the first term, and tJie remaining number for the 
Kcond term, 

ir. Multiply the second and third terms together, and divide 
\hc product by the first term : Or, 

Multiply the third term by the ratio of tlie first and second. 

Notes. — 1. If the first and second terms have different nnita, 
the^ must be reduced to the same unit. 

2. If the third term is a compound denominate number, it must 
be reduced to its smallest unit. 

3. The preparation of the terms, and TOting them in their pro- 
per places, is called the statement. 

EXAMPLES. 

1. If I can walk 84 miles in 3 days, how far can I walk in 
1 1 (fays ? 

2. If 4 hats cost $12, wliat will be the cost of 55 hats at 
the same rate 1 

3. If 40 yards of cloth cost $170, what will 325 yards cost 
at the same rate ? 

4. If 240 sheep produce 660 pounds of wool, how many 
pounds will be obtained from 1200 sheep ? 

5. If 2 gallons of molasses cost 65 cents, what will 3 hogs- 
heads cost ? 

6. If a man travels at the rate of 210 miles in 6 days, how 
far will he travel in a year, supposing him not to travel on 
Sundays ? 

7. If 4 yard&^of cloth cost $13, what will be the cost of 3 
pieces, each containing 25 yards ? 

8. If 48 yards of cloth coat $67>25, what will 144 yard« 
cost at the same rate 1 

9. If 3 common steps, or paces, are equal to 2 yards, how 
many yards are there m 160 paces? 

10. If 750 men require 22500 rations of bread for a month, 
how many rations will a garrison of 1200 men require 1 

. - 

SI35. Give the rule fur the statement GWe the niU for finding the 
fuuilb itxny 
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11. A cifitem containing 200 gallons is filled by a pi|« 
which discharges 3 gallons in 5 minutes ; bift the cistern -hiiii 
a leak which empties at the rate of 1 gallon in 5 minutes. 
If the watct begins to run in when /the cistern is empty, how 
long will it nm before filling the cistern 1 

12. If 14 J yards of cloth cost $19 J, how much will 19] 
yards cost 1 

Note.— First make the statement. 
statement; then change the y^* $ i 

mixed numbers to im- Hj^ : 19|- : : 19^ : x 



proper fractions, after 

which arrange the terms, $ 
and cancel equal factors 14^ 191 ^ 
according to previous in- a; 19|- * |^ 
struction. 





yd. 










X 





2|53=t26i 

13. If I of a yard of cloth cost { of a dollar, what vill 
2^ yards cost ? 

14. If of a ship cost £273 25. 6J., what will ^ ef hei 
costi 

15. If ly*| bushels of wheat cost |2f, how much will 60 
bushels cost 1 

16. If 4^ yards of cloth cost $9,75, what wDl 13 J yanlfi 
cost? 

17. If a post 8 feet high cast a shadow 12 feet in length, 
what must be the height of a tree that casts a shadow 122 
feet in length, at the same time of day ? 

18. If 7ctoL \qr. of sugar cost $64,96, what will be the 
cost of AcwU 2qr. 1 

19. A merchant failing in trade, pays 65 cents for every 
dollar which he owes: he owes A $2750, and B $1975: 
how much does he pay each ? 

20. If 6 sheep cost $15, and a lamb costs one-third as 
much as a sheep, what will 27 lambs cost ? 

21. If 2lb8. of beef cost * of a dollar, what will 30^a. 
cxwt? 

22. If 4| gallons o( molftsses cost $2^, how much is it pel 
quart? 

23. A man receivei j| of his income, and finds it equal tu 
$37Z4,16 : how much is \us mv^xufiA 
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24. If 4 barrels of flour cost $34}, how much can be 
bought for $175|? 

25. If 2 gallons of molasses cost 65 cents, what will 3 
hogsheads cost ? 

26. What is the cost of 6 bushels of coal at the rate of 
£1 i4s. 6(/, a chaldron 1 

27. What quantity of com can I buy for 90 guineas, at the 
rate of e^shilliiigs a bushel ? 

28. A merchant failing in trade owes $3500, and his 
efiects are sold for $2100 : how much does £. receive, to 
whom he owes $420 ? 

29. If 3 yards of broadcloth cost as much as 4 yards of 
cassimere, how much cassimere can be bought for 18 yards 
of broadcloth 1 

30. If 7 hats cost as much as 25 pair of gloves, worth 84 
cents a pair, how many hats can be purchased for $2161 

31. How many barrels of apples can be bought for $114,33, 
if 7 barrels cost $21,63] 

32. If 27 pounds of butter will buy 45 pounds of sugar^ 
how much butter will buy 36 pounds of sugar ? 

-33. If 42^ tons of coal cost $206,21, what will be the cost 
of 2^ toes? 

34. If 40 gallons run into a cistern, holding 700 gallons, in 
an hour, and 15 run out, in A\hat time will it be filled 1 

35. A piece of laud of a certain length and 12^ rods in 
width, contains \\ acres, how much would there be m a piece 
of the same length 2CJ rods wide 1 

36. If 13 men can be boarded 1 week for $39,585, what 
will it cost to board 3 men and 6 women the same time, the 
women being boarded at half price 1 

37. What will 75 bushels of wheat cost, if 4 bushels 3 
pecks cost $10,687? 

36. What will be the cost, in United States money, of 324 
yards 3qrs, of cloth, at 5^. 4c/. New York currency, for 2 
yards? 

39. At $1,12^ a square foot, what will it cost to pave a 
floot 18 foet long and 1*4/!. Gtn widel 
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CAUSE AND KPFBCT. 

231 1 Whatever produces ejects^ as men at work, animali 
eating, time, goods purchased or sold, money lent, and the 
like, may be regarded as causes. 

Causes arc of two kinds, simple and compound. 

A simple cause has but a single element, as men at work, 
portion of time, goods purchased or sold, and the like. 

A compound cause is made up of two or more simple ele- 
ments, such as men at work taken in connection with time, and 
the like. 

232« The results of causes, as work done, provisions eon- 
Bumed, money paid, cost of goods, and the like, may be re- 
garded as effects. A simple effect is one which has but a 
single element ; a compound effect is one which arises from 
the multiplication of two or more elements. 

233* Causes which are of the same kind, that is, which can 
be reduced to the same unit, may be compared with each 
other ; and effects which are of tlic same kind may likewise 
be compared with each other. From the nature of causes an4 
effects, we know that 

lat Cause : 2d Cause : : 1st Effect : 2d Effect; 
and, 1st Effect : 2d Effect : : 1st Cause : 2d Cause. 

231 • Simple causes and simple effects give rise to simple 
ratios. Compound causes or compound effects give rise to 
compound ratios. 

Note.— Professor IT. N. Rohlnson, author of a complete course of matheinaticfc 
flrAt made a pracUca] apnliratimi of ibe terms ** Cause and Effect,"" in the devdkipmeoi 
of proportion, as {(ublishttd in bis arithmetia By his penuissioiif 1 have oaed tbi 
iftuie terms, but have somewhat varied the method and rule. 



281. What are caufies? How many kinds of causes are there) 
What is a simple cause ? What is a compouDcl cause? 

232. What are effects ? What is a simple effect f What is a eom- 
pound effect! 

283. What causes are of the same kind f What causes may be taBt 
pared with each other! What do we infer from the nature of ocM 
aod effects! 

iS4, What ^ve riae to simple rfttioil 
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DOUBLE RULE OF THREE. 

286. The Double Eulo of Three is an applieation of the 
principles of compound proportion. It embracei all that chuH 
of questions in which the causes are compound, or in which 
the eflects are compound ; and is divided into two parts : 

\sL ^'hen the compound causes produce the same efiects; 

2d. When the compound causes produce difierent efiects. 

237. When the eompownd causes produce the same effects. 

1. If 6 men can dig a ditch in 40 days, what time will 30 
men require to dig the same 1 
Analysis. — The first cause statkmknt. 



ditch, ditch. 
: 1 : 1 



^0 




X 





is compounded of 6 men. and men, men. 

40 days, the time required to 6 : 30 

do the work, and is equal to days. days. 

what 1 man would do in • x 

6X40=240 days. *u . « 

The second cause is com- 240 : 30X0? : : 1 : 1. 
pounded of 30 men and the 
number of days necessary to 
do the same work, Tix : 

But since the effects are the * = ^ ^^^^ 

same, viz : the work done, the causes must be eaual y hence, the 
products of the elements of the causes are equal. Therefore, in the 
solution of all like examples, 

Write the cause containing the unknown element on the left 
of the vertical line for a divisor, and the other cause on the 
right for a dividend. 

Note.— This class of questions has generally been arranged 
Under the head of Rule of Three Inverse." 

EXAlffPLES. 

1. A certain work can be done in 12 days, by working 4 
hours a day : how many days would it require the same 
number of men to do the samejvork, if they worked 6 honn 
nday? 

S36. %\^at it the double Rale of Three 1 What class of quosTioafl 
does it embracei Into how many parts is it dividedl What axe they 1 

237: What is the rule when the efiecU axe \3TtA«st Nfoax To&ti 

luw thia cUsM of cases beea arranged ^ 
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2. A pasture of a certain extent supplies 30 horses for 18 
days : how long will the same pasture supply 20 horses ? 

3. If a certain quantity of food will subsist a family of 12 
persons 49 days, how long will the same food subsist a family 
of 8 persons 1 

4. If 30 barrels of flour will subsist 100 men for 40 dayi^ 
how long will it subsist 25 men ? 

5. If 90 bushels of oats will feed 40 horses for six days, 
how many horses would consume the* same in 12 days? 

6. If a man perform a journey of 224 days, when the days 
are 12 hours long, how many days will it take him to per- 
form the same journey when the days are 15 hours long? 

7. If a person drinks 20 bottles of wine per month when it 
costs 28. per bottle, how much must he drink without increas- 
ing the expense when it cost^ 2s, 6d, per bottle 1 

8. If 9 men in 18 d&ys will cut 150 acres of grass, how 
many men will cut the same in 27 days ? 

9. If a garrison of 536 men have provisions for 326 days, 
how long will those provisions last if the ganisoA be increased 
to 1304 men? 

10. A pasture of a certain extent having supplied a body 
of horse, consisting of 3000, with forage for 1 8 days : how 
many days would the same pasture have supplied a body of 
2000 horse ? 

11. What length must be cnt off from a board that is 9 
inches wide, to make a square foot, that is, as much as 18 
contained in 12 inches in length and 12 in breadth? 

12. If a certain sum of money will buy 40 bushels of oats 
at 45 cents a bushel, how many bushels of barley will the 
same money buy at 72 cents a bushel ? 

13. If 30 barrels of flour will support 100 men for 40 
days, how long would it subsist 400 men ? 

14. The governor of a besieged place has provisions for Si 
days, -at the rate of 2Z5. of bread per day, but is desirous of 
proloi^ng the siege to 80 days in expectation of soooor : whit 
tnuat he the ration ofbceaiiil 
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238. T^HiePi the Compound Catises produce different 
Effects. 

In this class of questions, cither a cause, or a single ele- 
ment of a cause may be required ; or an eflect, or a single 
dement of an eflect may be required. 

1. If a family of 6 persons expend $300 in 8 months, hotP 
much will serve a family of 15 persons for 20 months ? 

Analysis. — In this example the second operation. 
effect is icquired \ and the statement may be 
read tlius : If 6 persons in 8 months expend 
$300, 15 persons in 20 months will expend 
*how many (or x) dollars ? 





5 






X 





?4 

187¥ ^ns. 



Ist Cause 



STATEMENT. 

2d Cause 



Or, 6x8 : 15x20 



: 1st EiTect : 2d Meet. 
: 1300 f x\ 
: 300 : x. 



2. If IG men, in 12 days, build 18 feet of waL, how v 
men must be employed to build 72 feet in 8 days j 

Analysis. — In this example an element of opkratioic, 
the second cause is required, viz: the number 
of men. The question may be read thus : 
If 16 men, in 12 days, build 18 feet of wall, 

now many (or x) men, in 8 days, will build 

72 ieei of wall ? x=96 mo^ 



n 

H 

12 



16) 
12} 



Or, 16x12 



statement. 

;j :: 18 
a?x8 : i 18 



8 



72; 
72. 



3. If 32 men build a wall 36 feet long, 8 feet high, an^ 
4 ieet thick, in 4 days, working 12 hours a day ; how loiuy 
a wail, thai is 6 feet high, and 3 feet thick can 4S men buiid 
in 36 days, working 9 hours a day ? 



938. Wbett the compound causes piodufie dafifeiAiLX. lafiLtcNA^NiXkal 
tiwrnyB be required ? 

16 
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Analtsis.— In this example an element of the 
second effect is required, viz : tlie length of the 
wall, and the question may ho read thus : If 
32 men, in 4 days, working 12 hours a day, 
can huild a wall 36 feet long, 8 feet high, and 
4 feet thick, 48 men in 36 days, working 9 
hmn a day, can huild a wall how many (or x) 
feet long, 6 feet high, and 3 feet thick ? 

STATIMENT. 

32 ) 48 ) 36 ) 

4V : 36 J : : sf 
12) 9) 4) 

Or, 32x4x12 : 48x36x9 : : 36x8x4 : a?x6x8. 
239. Hence, we have the following 

Rule. — I. Arrange the terms in the stcUetnent so that the 
causes shall compose ode couplet, and the effects the other^ 
putting X in the place of tJie required element : 

II. Then if x fall in one of the extremes, make the 
product of fhe means a cUvidend, and the prodtict rf tJu 
extremes a divisor; but if x fall in one of Uie means, make 
the product of tlie extremes a dividend, and tlte product of 
the means a divisor. 

EXAMPLES. 

1. If I pay $24 for the transportation of 96 barrels of float 
200 miles, what must I pay for the transportation of 480 bar- 
rels 75 miles ? 

2. If 12 ounces of wool be sufl[icient to make \\ yards of 
cloth 6 quarters wide, what number of pound? will be required 
to make 450 yards of flannel 4 quarters wide % 

3. What will be the wages of 9 men for 1 1 days, if the 
Wagfes of 6 men for 14 days be $84? 

4. How long would 406 bushels of oats last 7 horses, li IM 
bushels serve 14 horses 44 days? 

5. If a man travel 217 miles in 7 days, travelling 6 hours 
a day^ how far would he travel in 9 days if he travelled 11 

hours & day ? 
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6. If 27 men can mow 20 acres of grass in 5| days, work- 
ing 3| hours a day, how many acres can 10 men mow in 4^ 
days, by working 84 hours a day ? 

7. How long will it take 5 men to earn $11250, if 25 men 
can earn $6250 in 2 years ? 

6. If 15 weavers, by working 10 hours a day for 10 dayg, 
can make 250 yards of cloth, how many must work 9 hours 
a day for 15 days to make 607^ yards 1 
' 9. A regiment of 100 men drank 20 dollars' worth of wine 
at 30 cents a bottle : how many men, drinking at the same 
rate, will require 12 dollars' worth at 25 cents a bottle ? 

10. If a footman travel 341 miles in 7 J- days, travelling 
12^ hours each day, in how many days, travelling 10^ hours 
a day, will he travel 1 55 miles 1 

11. If 25 persons consume 300 bushels of corn in 1 year, 
how much will 139 persons consume in 8 months, at the 
same rate ? 

12. How much hay will 32 horses eat in 120 days, if 96 
horses eat 3| tons in 7 J weeks ] 

13. If $2,45 will pay for painting a surface 21 feet long 
and 13^ feet viride, what length of surface that is 10|^ feet 
wide, can be painted for $31,72 ? 

14. How many pounds of thread will it require to make 
60 yards of 3 quarters wide, if 7 pounds make 14 yards 
6 quarters wide 1 

15. If 500 copies of a book, containing 210 pages, require 
12 reams of paper, how much paper will be required to print 
1200 copies of a book of 280 pages ? 

16. 11" a cistern 17i ieet long, 10 J feet wide, and 13 feet 
deep, hold 516 barrels of water, how many barrels will a 
cistern 12 feet long, 10 feet wide, and 7 feet deep, contain? 

17. A contractor agreed to build 21 miles of railroad in 8 
months, and for this purpose employed 150 men. At the 
end of 5 months but 10 miles of the road were built : how 
rnauy more men must be employed to finish the road in the 
time agreed upon ? * 

38. li" 336 men, in 5 days of 10 hours each, can dig i trench 
of 5 degrees of hardness, 70 yards long 3 ^^ide and 2 deep : 
what length of trench of 6 degrees of hardness, 5 yards wide 
and 3 yards deep, may be dug by 240 men in 9 d&>{« of Ik 
bourn edch ? 



PARTNERSHIP. 

240. Partnership is the joining tog:elher of two or mora 
persons in trade, with an agreement to sliare the promts oi 
losses. 

Partners are those who are united together in carrying 
an business. 

Capital, is the amount of money or property employed : 
DivmEND is the gain or profit : 
Loss is the opposite of {m>fit : 

241. The Capital or Stock is the cause of the entire profit : 
Each man's capital is the cause of his profit : 

The entire profit or loss is the effect of the whole capital : 
Each man's profit or loss is the eject o[ his capital : hence, 
Whole Stock : Each man's Stock 
: : Whole profit or loss : Each man's profit or loss. 

EXAMPLES. 

1. A and B buy certain goods amounting to IGO dollars, of 
which A pays 90 dollars and B, 70 ; they gain 32 dollars by 
the purchase : what is each one^s share ] 

operation. 
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240. What is a partncrahjip \ What are partners 1 What is capital 
or stock 1 What is liiviUeiid \ What is loss \ 

241. What is the cause of the profit \ What is the cause of each 
tnan 's profit 1 What is the effect of the whole capital ? What is ths 
fJlect of esLch man's capital \ WYoX '^lovotCvm «iaiU between c&usef 

»iul their eftecU" What is the Tu\e^ 
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Henoe, the following 

Rule. — As the trhole &iock is to each man'li share, so is the 
whole gain or loss to each man's share of the gain or loss. 

EXAMPLES. 

1 . A and B have a joint stock of $2100, of which A owns 
11800 and B $300 ; they gain in a year $1000 : what is 
each one*8 share of the profits ] 

2. A, B and C fit out a ship for Liverpool. A contrihutes 
|;3200, B $5000, and C $4500 ; the profits of the voyage 
amount to $1905 : what is the portion of each ? 

3. Mr. Wilson agrees to put in 5 dollars as often as Mr. 
Jones puts in 7 ; afler raising their capital in this way, they 
trade for 1 year and find their profits to he $3600 : what is 
the share of each ?. 

4. A, B and C make up a capital of $20,000 ; B and C 
each contribute twice 'as much as A ; but A is to receive pne- 
third of, the profits for extra services ; at the end of the year 
they have gained $4000 : what is each to receive ? 

6. A, B and C agree to build a railroad and contribute 
$18000 of capital, of which B pays 2 dollars, and C, 3 dollars 
as often as A pays 1 dollar ; they lose $2400 by the opera> 
tion : what is the loss of each] 

COMPOUND PARTNERSHIP. 
242. When the causes of profit or loss are impound. 

When the partners employ their capital for difiierent periods 
of time, each caus^ of profit or loss is compound, being made 
up of the two elements of capital and time. The product of 
these elements, in each particular case, will be the cause of 
each man's gain or loss ; and their sum will be the cause of 
the entire gain or loss : hence, to find each share, 

Multiply each man*s stock by the time he continued it in 
irade ; then say, as tlie sum of the products is to each product, 
fo is the whole gain or loss to each man*s share of the gain or 
loss. 



When is the cause of profit or loss compound 1 What ar« tbs 
■Immrti of the compowid cause 1 What i« the rule in vVija 
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EXAMPLES. 



1. A and B entered into partnership. A put in $640 fox 4 
months, and B, $650 ibr 6 months ; they gained $363 : vhak 
is each one's share ? 



OPEaATION. 



A. $840x4=3360 

B. 650x6=3900 



7260 • \ ^3^° • • 363 • \ ♦^^^ 

• { 3900 : ; • | $195 BV 



2. A puto in trade $550 ibr 7 months and B puts in $1625 
for 8 months ; they make a profit of $337 : what is th^ 
share of each 1 

3. A and B hire a pasture, for which they agree to pay 
$92,50. A pastures 12 horses for 9 weeks and B 1 1 hones 
for 7 weeks : what portion must each pay ? 

4. Four traders form a company. A puts in $400 &r 5 
months ; B $600 ibr 7 months ; C $960 for 8 months ; D 
$1200 for 9 months. In the course of trade they lost $750 : 
how much falls to the share of each ? 

5. A, B and C contribute to a capital of $15000 in the 
following manner : every time A puts in 3 dollars- B puts in 
$5 and C, $7. A*s capital remains in trade 1 year ; B's If 
years ; and C's 2^ ybars ; at the end of the time there is a 
profit of $15000 : what is the share of each 1 

6. A commenced business January Ist, with a capital of 
$3400. April 1st, he took B into partnership, with a capital 
of $2600 ; at the expiration of the year they had gained 
$750 : what is each one's share of the gain ? < 

7. James Fuller, John Brown and William Dexter fonneil 
a partnership, under the firm of Fuller, Brown Co., with a 
capital of $20000 ; of which Fuller furnished $6000, Brown 
$5000, and Dexter S9000. At the expiration of 4 months, 
Fuller furnished $2000 more ; at the expiration of 6 months, 
Brown furnished $2500 more ; and at the end of a year Dex- 
ter withdrew $2000. At the expiration of one year and a 
half, they found their profits amounted to $5400 : what was 
tfoch psurtDer*B share ? 
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PERCENTAGE. 



243. Pekcentage is an allowance made by the hundred. 

Tbe base of percentage, is the number on which the por- 
centag? is reckoned. 

Per cent means by the hundred : thus, 1 per cent me^na 

1 for every hundred ; 2 per cent, 2 for every hundred ; 3 per 
cent, 3 for every hundred, d:c. The allowances, 1 per cent, 

2 per cent, 3 per cent, kc,, are called rates, and may be 
expressed decimally, as in the following 

TABLE. 



1 per cent is 

3 per cent is 

4 per cent is 

5 per cent is 

6 per cent is 



.01 
.03 
.04 
.05 
.06 



7 per cent is 

8 per cent is 
15 per cent is 
68 per cent is 
99 per cent is 



.07 
.08 
.15 
.68 
.99 



ALSO, 

100 per cent is 1. : for, f is equal to 1. 
150 per cent is 1.50 : for, is equal to 1.50 
130 per cent is 1.30 : for, is equal to 1.30 
200 per cent is 2. : for, f fg is equal to 2.00 
^ per cent is .005 : for, 1^-7-2 is equal to .006 
3J per cent is .035 : for, 3i=.03+.005=.035 
6f per cent is .0575 : for, 6f 5=.05-|-.075=.075 

examples. 

Write, decimally, 8J per cent ; 9 per c&ai ; 6f per cent ; 
65} per cent ; 205 per cent ; 327 per cent 

244. To find the percentage of any number, 

1. "What is the percentage of $320, the rate being 5 per 
centi 

243. What is per centage 1 What i« the base 1 What does per cent 
iiu«an : What do you understand by 3 per cent 1 What is the rate, oi 
rate per cent ] 

844, How do jou £nd the percentage tiq tnsiME&X 



Akaltsis.— The rate beins 5 per cent, is ez« opskat 

pretsed deciro^ly by .05. We are then to take 320 

05 cf the base (which is $320) ; this we do by .05 

rouUi plying $320 by .05. qq 

Hence, to find the percentage of a number, fio.uu 

Multiply the number by the rate expressed decimally ^ 
hejfroduct will be the percentage, 

EXAMPLES. 

1 y^liat is the percentage of $657, the rate being ^ per 
cent? 

OPERATIOM. 

Note. — ^When the rate eamiot be b57 
reduced to an exact decimal, it is most .041 
convenient to multiply by the fraction, ■ oTqL . i 
and then by that part of the rate which oHizt 
is expressed in exact decimals. Z62e— 4 per cent 

$28,47 =4J per cent 

Find the percentage of the following numbers : 



1. 2^ per cent of 650 doDars. 

2. 3 per cent of 650 yards. 

3. 4^ per cent of 87 5cwt, 

4. 6^ per cent of $37,50. 

5. 5| per cent of 2704 miles. 
G. } per cent of 1000 oxen, 

7. 2| per cent of $376. 

8. 2y\j per cent of 860 sheep. 

9. 5f per cent of $327,33. 



10. 66J per cent of 420 cows. 

11. 105 per cent of 850 tons. 

12. 116 per cent of 875/5. 

13. 241 per cent of $875,1;! 

14. 37^ per cent of $200. 

15. 33^ per cent of $687.24^ 

16. 87^ per cent of $4 00. 

17. 62^ per cent of $600. 

18. 308 per cent of $225,40. 



1 9. A has $852 deposited in the bank, and wishes to draw 
out 5 per cent of it : how much must he draw for 1 

20. A merchant has 1200 barrels of flour : he shipped 
64 pel cent of it and sold the remainder : how much did he 
seU? 

21. A mcTchant bought 1200 hogsheads of molasses. On 
gutting it into his store, he found it short 3^ per cent : how 
many hogsheads were wanting ? 

22. What is the difference between 5} per cent of $800 
and 6i pet cent of $1050 ? 



% 



23. Two AM had each $240. One of them spenda 14 
cent, and the other 18^ per cent : how many dollars more 

aid one spend than the other ? » 

24. A man has a capital of $12500 : he puts 15 per cent 
of it in State Stocks : 33^ per cent in Railroad Stocks, and 
25 per cent in bonds and mortgages : what per cent has he 
rft, and what is its value ? 

25. A farmer raises 850 bushels of wheat : he agrees to 
sell 18 per cent of it at $1,25 a bushel ; 50 per cent of it at 
$1,50 a bushel, and the remainder at $1,75 a bushel : how 
much does he receive in all ? 

245. To find the 'per cent which one nuniber is of another, 
1 What per cent of $16 is $4 1 

Analysis. — The question is, what part of operation. 
$16 is $4, when expressed in hundredths: ■^=1=:.25. 

The standard is $16 (Art. 228) : hence, the 25 per cent 
part is ^=J=.2o; therefore, the percent is 
25 : hence, to find what per cent one number is of another, 

Divide by the standard or base, and the q%u)tient^ reduced 
to decimals, unll express the rate per cent. 

NoT£. — The standard or base, is generally preceded by the word 

of. 

EXAMFLES. 

1. What per cent of 2 J dollars is 5 dollars? 

2. Forty dollars is what per cent of eighty dollars ? 

3. What per cent of 200 dollars is 80 dollars! 

4. ^Tiat per cent of 1250 dollars is 250 dollars 1 

5. What per cent of 650 dollars is 250 dollars ? 

6. Ninety bushels of wheat is what per cent of 1800^&. ] 

7. Nine yards of cloth is what per cent of 870 yards % 

8. Forty-eight head of cattle are what per cent of a diove 
iS 1600 1 

9. A man has $550, and purchases goods to the amount 
of $82,75 : what per cent of his money does he expend? 



$46. How do you find the per cent which oim noxuber ij of aiit^tbsr? 
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10 A merchant goes to New Yprk with #ltl06^ he first 
lays out 20 per cent, after which he expends $OG0 : what 
per cent was his last purchase of the money that remain-xl 
ailer his 6rst 1 

J 1. Out of a cask containing 300 gallons, 60 gallons are 
drawn : what per cent is this ? 

12. If I pay $G98,23 for 3 hogsheads of molasses and sell 
them for $837,876, how much do I gain per cent on the 
money laid out ? 

13. A man purchased a farm of 75 acres at $42,40 an 
acre. He afterwards sold the same fiirm for $3577,50 : what 
«v*as his gain per cent on the purchase money ] 

STOCK, COMMISSION AND BROKERAGE. 

246. A Corporation is a collection of persons authorized 
hy law to do business together. The law which defines their 
rights and powers is called a Charter, 

Capital or Stock is the money paid in to carry on the 
business of the Corporation, and the individuals so contributing 
are called Stockholders, This capital is divided into equal 
parts called Shares, and the written evidences of ownership 
arc called Certificates. 

247. When the United States Government, or any of the 
States, borrows money, an acknowledgment is given to the 
lender, in the form oi' a bond, bearing a fixed interest. Such 
bonds are called United States Stock, or State Stock. 

The par value of stock is the number of doUars named in 
each share. The market value is what the stock brings per 
9hare when sold for cash. 

If the market value is above the par value, the stock is 
said to be at a premium, or above par ; but if the market 
value is below the par value, it is said to be at a discount, or 
below par, ^ 

246. What is a corporation 1 WTiat is a charter 1 "UTiat is capital 
v>i ?to:k 1 What are shares ? 

217. Vilidt are United States Stocks 1 Wliat are State Stocks! 
What is the par value of a stock 1 What is the market value 1 If rhc 
market is above the par value, what is said of the stock 1 If it is helow. 
what is said of the stock 1 What is the market Talue when above par < 
WJiat whtta Mow 1 



ccmnsBiaa and bbo&eraob. 
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Let Isspar value of 1 dollar : 

l-f-prfmium=:;maricet value of 1 dollar, when above 
par : 

I — discount =maket value of 1 dollar when below par, 

248. Commission is an allowance made to an agent for 
buying or selling, or taking charge of property, and is gen- 
crnlly reckoned at a certain rate per cent. 

The commission,, for the purchase or sale of goods in tha 
city of New York, varie^from 2^ to 12^ per cent, and under 
some circumstances even higher rates are paid. 

Brokerage is an allowance made to an agent who buys or 
sells stocks, uncurrent money, or bills of exchange, and is 
generally reckoned at so much per cent on the par value of 
the stock. The brokerage, in the city of New York, is gene- 
rally one-fourth per qent on the par value of the stock. 

EXAMPLES. 

1. What is the commission on $4396 at G per cent 1 

OPERATION. 

Note. — We here find the commission, as $4396 

m simple percentage, by mnliipJying by tbe dc- ^qq 

cimal which expresses the rate per cent. . ^r^/^.T*^/. 

A71S. $2G3,76. 

2. A factor sells GO bales of cotton at $425 per bale, and 
is to receive 2^ per cent commission : how much must he pay 
over to his principal 1 

3. A drover agrees to purchase a drove of cattle and to st U 
them in New York city lor 5 per cent on what he may re- 
ceive ; he expends in the purchase $4250, and sells them at 
an advance of 10 per cent : how much is his commission ? 

4. A commission merchant sells goods to the amount cf 
$8750, on which he is to be allowed 2 perxjent, but in con- 
sideration of paying the money over before it is due, he is to 
receive 1 J per cent additional : how much must he pay over 
tn nis principal ? ^ 

5. A broken bank has a circulation of $98000 and pur- 
chases the bills at 85 per cent : how much is made by the 
operation 1 



Sf48. What ia cammisdaul Wbsfc \b \wjiL!mi|^\ 
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6. Merchant A lent to B, abn^er, $3825 to be imrested in 
stock ; B is to receive 2 per cent on the amount paid for the 
stock : what was the value of the slock purchased 1 



ANALVsis.-Since the broker re- i.02)3625.00*(*3750^«& 
ocives 2 per cent, it will require ^.v-yuu^i/.w^v^'^^v-a*!* 

fl.02 to purchase 1 dollar's worth 

of stock ; hence, there will be as 7G5 

many dollar's worth 'purchased as 714 

$1.02 is contained times in $3825 j "Tm 

that is, $3750 worth. • gj^ 

7. Mr. Jones sends his broker $18560 to be inveatcd in 
U. S. Stocks; which are 15 per cent above par ; the broker is 
to receive one per cent ; how many shares of $100 each cau 
be purchased 1 

Analysis. — Since the premium is 15 

per cent, and the brokerage 1 per cent, operation. 
each dollar of par value will cost $1 i 16)18560 

plus the premium plus the brokerage= quotient, 

$1.16: hence, the amount purchased ^ivvv^v/ ^uvuwi, 

will be as many dollars as $1.16 is shares, 
contained times in $18560. 

8. I have $4999,89 to be laid out m stocks, which are- 16 
per cent below par : allowing 2 per cent commission, how 
much can be purchased at the par value ? 

Analysis. — Since the stock is at a dis- 
count of 15 per cent, the market value will operation. 
be 85 per cent ; add 2 per cent, the broker- .87)4999,69 

age, gives 87 per cent =.87. The amount i^TTn a ^ 

purchased will be as many dollars as .87 is •o/^/. ^u^, 
contained times in $4999,89. 

Hence, to find the amount at par value. 

Divide the amount to be expended by the market value of 
$1 plus the brokerage ; and the quotient will be the anwtnd 
ill par value, 

9. Messrs. Sherman k Co. receive of Mr. Gilbert $28638,50 
to he invested in bank stocks, which are 12^ per cent above 

pnr, for which they are to leccwe oive-fo>MX\x opaa ^ cent 
iSornxuiMUon : how uiany shaxt^s ol %Vi1 



10. The par vHne of Illinois Railroad stock is 100. It 
Belli! ill market at 72^ : if I pay \ per cent brokerage, how 
many shares can I buy for $5820 ? 

PROFIT AND LOSS. 

249. Profit or loss is a process by which merchants dis- 
cover the amount gained or lost in the purchase and salt; uf 
goods. It also instructs them how much to increase oi 
diminish the price of their goods, so as to make or lose so 
much per cent. ^ 

EXAMPLES. 

1. Bought a piece of cloth containing 75i/(L at $5,25 per 
yard, and sold it at $5,75 per yard ; how much was gained 
in the trade ] 

OPKRATION. 

Analysis. — ^We first find the $5,75 price of 1 yard, 
profit on a single yard, and then $5,25 cost of 1 yard, 
multiply by the number of yards, — rrr , i i 

which is 75. ^ y^"^ • 

then, $0,50 x 75 = $37,50. 

2. Bought a piece of calico containing 56 yards, at 27 cents 
a yard : what must it be sold for per yard to gain $2,24 1 

OPERATION. 

56 yards at 27 cenU=$15,12 
Analysis. — ^First find the Profit - - - 2,24 
eost, then add the profit and n A^n^r ' 

divide the sum by the number "^^^^ ^^^^ ' 
of yards. ' 56)17.36 

31 cCs. a yard. 

250. Knowing the per cent of gain or loss aful the 
amount received, to Jind the cost. 

1. 1 sold a parcel of goods for $195,50, on which 1 made 
15 |>er cent : what did they cost me ? 

Analysis. — 1 dollar of the cost plus 15 per operation. 

fX^nt, will be what that which cost $1 sold tor, 1.15)195,50 

viz., $1,15: hence, there will be as many $170 A ns. 

dolJnrs of cost, as $1.15 is contained times in 9 i^j <nnK 
what the goods brought. 
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2. If I wll a paroel of goods for |170; by which I lose 
16 per cent, what did they cost ? 

Analysis. — 1 dollar of the cost Icn 15 p«r opkratioh. 
cent, will be what that which cost 1 dollar Bold •65)170 
for, 1-iz., $0,85 : hence, there will be as many k2Q0 jhii. 
dollars of cost, as .85 is contained times in ^ 
^hat the goods bro\i«;ht. 

Hence, to find the cost, . 

DiHde the amount received by 1 jjIus the iter cent when 
here is a gain, and by 1 minus Uie per cent when there 
is a loss, and the quotient unll be the cost. 

EXAMPLES. 

1. Bought a piece of cassimcre containing 28 yards at 
1^ dollars a yard ; but finding it damaged, am willing to sd) 
it at a loss of 15 per cent : how much must be asked pei 
yard? 

2. Bought a hogshead of brandy at $1,25 per gallon, ami 
sold it for 1 78 : was thsre a loss or gain ? 

3. A merchant purchased 3275 bushels of wheat for which 
he paid $3517,10, but finding it damaged, is willing to lose 
10 per cent : what must it sell for per bushel? 

4. Bought a quantity of wine at $1,25 per gallon, but it 
proves to be bad and am obliged to sell it at 20 per cent lesi 
than I gave : how much must I sell it for per gallon ? 

5. A farmer sells 125 bushels of corn for 75 cents p(» 
bushel ; the purchaser sells it at an advance of 20 per cent: 
how much did he receive for the corn ? 

6. A merchant buys 1 tun of wine for which he pays $725, 
and wishes to sell it by the hogshead at an advance of 15 per 
cent : what must be charged per hogshead ? 

7. A merchant buys 158 yards of calico for which he pays 
20 cents per yard ; one-half is so damaged that he is obliged 
to sell it at a loss of G per cent : the remainder he sells at an 
advance of 19 per cent : how much did he gain ? 

8. If I buy coflce at 16 cents and sell it at 20 cents a 
pound, how much do I make per cent on the money paid ? 



250. Knowing the per cent of g«m '^xokssv^sxv ^^cmod^ 

tirtv do you 6iid th* cost 1 
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9. A man bought a house and lot for |185Q,50, and sold it 
for $1517,41 : how maoh per cent did he lose ? 

10. A merchant bought 650 poiuids of cheese at 10 cents 
per pound, and sold it at 12 cents per poimd : how much did 
lie gain on the whole, and how much per cent on the money 
laid out ? 

11. Bought cloth at $1,25 per yard, which proving bad, I 
wish to sell it at a loss of 18 per cent: how much must T 
ask per yard ? 

12. Bought 50 galloi^s of molasses at 75 cents a gallon, 
10 gallons of which lesiked out At what price per gallon 
must the remainder be sold that I may clear 10 per cent on 
the cost ? 

13. Bought 67 yards of cloth for $112, but 19 yards bemg 
spoiled, I am wilhng to lose 5 per cent : how much must I 
sell it for per yard ? 

14. Bought 67 yards of cloth for $112, but a number of 
yards being spoiled, I sell the remainder at $2,216} ger yard, 
and lose 5 per cent : how many yards were spoiled 1 

15. Bought 2000 bushels of wheat at $1,75 a bushel, from 
which was manufactured 475 barrels of flour : what must 
the flour sell for per barrel to gain 25 per cent on the cost of 
the wheat 1 

INSURANCE. 

251. Insurance is an agreement, generally in writing, by 
which an individual or company bind themselves to exempt 
the owners of certain property, such as ships, goods, houses, 
&c., from loss or hazard. 

The Policy is the written agreement made by the parties. 

Premium is the amount paid by him who owns the property 
to those who insure it, as a compensation for their risk. The 
premium is generally so much per cent on the property in- 
Bured. 

BXAMTLES. 

1. What would be the premium for the insurance of a 
house valued at $8754 against luss by flre for one year, at 
i per cent ? 

351. What i§ insurance 1 What U Oud \ \%^\9ftr 
mium f How it it reckomed 1 
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2. What "wimld be the premium for insuring a ihip and 
cdTgo, valued at $37500, liom New York to Liver|KX)l, at 3 J 
per cent ? 

3. What would be the insurance on a ehip valued al 
$47520 at I per cent ; also at ^ per cent? 

4. What would be the insurance on a house valued at 
$14000 at 4 per cent? 

5. What is the insurance on a store and goods valued at 
$2W0Q, at 2j percent? 

G. Wh4t is the premium of insurance on $9870 at 14 pei 
cent? 

7. A merchant wishes to insure on a vessel and car^ at 
sea, valued at $28800 : what will be the premium at If per 
cent? 

8. A merchant owns three-fourths of a ship valued at 
$24000, and insures his interest at 2^ per cent : what docs 
he pay for his policy ? 

9. A merchant learns that his vessel and cargo, valued 
at $36000, have been injured to the amount of $12000 ; he 
eflecls an insurance on the remainder at 5^ per cent ; what 
premium does he pay ? 

10. My furniture, worth $3440, is insured at 2f per cent; 
my house, worth $1000, at IJ per cent ; and my barn, horses 
and carriages, worth $1500, at 3^ percent: what is the 
whol« amount of my insurance? 

11. A man bought a house, and paid the insurance at 2^ 
per cent, the whole of which amounted to $1845 : what was 
the value of the house and the amount of the insurance ? 

12. What would it cost to insure a «tore, worth $3240, at 
] per cent, and the stock, worth $7515,75, at f per cent ? 

13. A merchant imported 250 pieces of broadcloth, each 
piece containing 36^ yards, at $3,25 cents a yard. He paid 
4^ per cent insurance on the selling price, $4,50 a yard. If 
the goods were destroyed by fire, and he got the amount of 
insurance, how much did he make ? 

14. A yessel and cargo, worth $65000, are damaged tntbo 
mmount of 20 per cent, and there is an insurance of 50 per 

cent on the los9 : how much maumicA "vi^ csntw^ ^ 
^#1 
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252. Interest is an allowance made for the use of uumoy 
lliat is borrowed. 

Principal is the money on which interest is paid. 
Amount is the sum of the Principal and Interest. 
For example : If I borrow 1 dollar of Mr. Wilson for 1 
year, and pay him 7 cents for the use of it ; then, 

1 dollar is the jprincipal, 
7 cents is the interest, and 
$1,07 the amounr. 

The RATE of interest is the number of cents paid ibr the 
use of 1 dollar for 1 year. Thus, in the above example, the 
rate is 7 per cent per annum. 

Note. — The term per cent, means, by the hundred; and per 
annum means by the year. As iuft^rest is always reckoned by the 
year, the term per annum is understood and omitted. 

CASE I. 

253. To find ih$ interest of any princvpal fir one or more 
years. 

1.. What is the interest of $1960 for 4 yean, at 7 per 
cent ? 

Analysis. — ^The rate of interest 

being 7 per cent, is expressed deci- operation. 

mally by .07 : hence each dollar, in |19G0 

1 year, will produce .07 of itself, and .07 rate. 

S1960 will produce .07 of $1960, ToTon ;«f r^. 

orSl37,20. Therefore, $137,20 is the i^/,-^ mL lor lyr. 

interest for 1 year, and this interest 1 

multiplied by 4, gives the interest for $546,80 
4 years: hence, the following 

KuLE. — Multiply the principal by ths rate, expressed 
decimaUy, and the product by the number of years, 

252. Mliat is interest? What is principal 1 What is amoQutI 
What is rate of interest \ What does iier annum mean 1 

853. How'do yuu find tbe iiilecest of any pnDci|ial Sat any uunto U 
wean ' GWe the aualysin 
10 



EXAMTLEt. 

1. What is the interest of $265,874 for one year, at 5) 
per cent? 

OPERATIOll. 

ANAJ.YSIS.— We first find the in- *^.^^'^o1l 
tcrest at k per cent, and then tlie '^^2 
interest at 5 per cent; the sum is 1,82937 ^ per cent, 

the interest at 5k per cent. 18,29370 5 per cent 

Arts. $20,12307 5J per cent. 

2. A^Tiat is the interest of $650 for one year, at 6 per cent ! 

3. What is the interest of $950 for 4 years, at 7 per cent ? 

4. "WTiat is the amoimt of $3675 in 3 years, at 7 per cent ? 

5. WTiat is the amounlof $459 in 5 years, at 8 per cent? 

6. What is the amount of $375 in 2 years, at 7 per cent ? 

7. What is the interest of $211,26 for 1 year, at 4 J per ct. f 

8. What is the interest of $1576,91 for 3 years, at 7 .per ct. ? 

9. What is the amount of $957,08 in 6 years, at 3 J per ct. ? 
10. What is the interest of $375,45 for 7 years, at 7 per ct. ? 
ir. What is the amount of $4049,87 in 2 years, at 5 per ct ? 
12. Whatisthe amount of $16199,48 in 16 yr8.,at 5Jperct1 

Note. — ^When there are years and months, and the months SLie 
aliquot parts of a year, multipjjf the interest for 1 year by the years 
and mofUhs reduced to the fraction of a year. 

EXAMPLES. 

1. What is the interest of $326,50, for 4 years aul 

2 months, at 7 per cent ? 

2. What is the interest of $437,21, for 9 years and 

3 months, at 3 per cent ? 

3. What is the amount of $1119,48, after 2 years and 
6 months, at 7 per cent 1 

4. What is th^ amount of $179,25, after 3 years and 

4 months, at 7 per cent ? 

if.. What U the amoimt of il04^,24, ailsr 4 yeans and 
S montbs, at 6^ per cent) 
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OASX IL 

1864. To find ths interest on a given princ^xd for any ratit 
and time. 

1. What is the mterest of $876,48 at 6 per cent, for 
4 years 9 months and 14 days ? 

Analysis. — The interest for 1 year is the product of the princi 
pal multiplied by the rate. If the interest lor 1 year be divided 
by 12, the quotient will be the interest for 1 month : if the interest 
for 1 mouth be divided by 30, the quotient will be the interest 
for 1 day. 

Tlie interest for 4 years is 4 times the interest for 1 year : the 
interest for 9 months, 9 times tlie interest for 1 month ; and the 
interest for 14 days, 14 times the mterest for 1 day. 

OPERATION. 

$876,48 

M 

12 )52,5888 ==int for lyr. 62,5888 X 4 =*21 0,3552 4yr. 
30 )4, 3824= int. for 1 mo. 4,3824 X 9=$ 39,4416 9ma 
,14608=int. for Ida, ,14608x14 = $ 2,0451 14 <fa. 

Total interest, $251,8410+ 
Hence, we have the following 
Rule. — I. Find the interest for 1 year: 

II. Divide this interest by 12, and the quotient will be the 
interest for 1 month : 

III. Divide the interest f(yr 1 month by 30, and the qtKh 
ticnt will be the interest for 1 day, 

IV. Multiply the interest for 1 year by tlve number of 
year 8^ the interest for 1 month by the number of months^ and 
the interest for 1 day by the number of days, and the sunk 
of the products will be tlie required interest. 

Note. — In computing interest the month is reckoned at 30 days. 

2. Wiat ij the interest of $132,26 for 1 year 4 months 
and 10 days, at 6 per cent per annum ! 

3. What is the interest of (25,50 for 1 year 9 mouths and 
12 days, at G per cent] 



2d method. 



255. There is another rule resulting from the last analysis, 
which is reg&rded as the hest general method of computing 
interest. 

Rule. — L Find the interest for 1 year and divide it by 12 : 
ike quotient will be the interest for 1 month, 

II. Multiply the interest for 1 month by the time expressed 
in months and parts of a month, and the product will be the 
required interest. 

Note. — Since a month is reckoned at 30 days, any numher of 
da\'8 is reduced* u> decimals of a month by dividing the days by 3. 

EXAMTLES. 

1. What is the interest of |327,50 for 3 years 7 months 
and 13 days, at 7 per cent? 

OPERATION. 

3vr«.=36mos. $327,50 

Imos. .07 
13 days= i Aj Tnos. 12)2 2.9250 =int for 1 year. 

Time=43.4^m(W. 1.9104+ =mt. for 1 mouth. 

Note.— The method em- 43.4| =time in months, 

ployed, and the number of .6308 

decimal places used, in com* 76416 

puting interest, may affect 57312 

the mills, and possibly, the •j/tA^r 

last figure in cents. It is best • ^Q"^'^ 

to use 4 places of decimals. $82.97504 Ans, 

2. What is the interest of $1728,60, at 7 per cent, lor 
2 years 6 months and 21 days? 

3. WhnX is the interest of $288,30, at 7 per cent, fi>i 

I year 8 months and 27 days ? 

4. What is the interest of $576,60, at 6 per cent, ibr 
10 months and 18 days ? 

5. What is the interest of $854,42, at 6 per cent, for 
8 months and 9 days ? 

6. What is the interest of $1153,20, at 6 per cent, for 

II months and 6 days ? 
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7. What is the interest of $2306,54, at 5 per cent, fin 

7 months and 28 days? 

8. What is the interest of $4272,10, at 5 per cent, for 
10 months and 28 da>8? 

9. What is the interest of $1620, at 4 per cent, ibr 5 years 
and 24 days ? 

10. What is the interest of $2430,72, at 4 per cent, foi 
10 years and 4 months ? - 

11. What is the interest of $3689,45, at 7 per cent, foi 
4 years and 7 months 1 

12. What is the interest of $2945,96, at 7 per cent, for 
7 years and 3 days 1 * 

13. What is the interest, at 8 per cent, of $675,89« for 
3 years 6 months and 6 days t 

14. What is the interest, at 8 per cent, on $12324, ibr 

3 years and 4 months 1 

15. What is the interest, at 9 per cent, on $15328,20, for 

4 years and 7 months ? 

16. mat is the interest of $69450 for 1 year 2 months 
and 12 days, at 9 per cent ? 

17. What is the interest of $216,984 for 3 years 5 months 
and 15 days, at 10 per cent? 

1 8. What is the interest of $648,54 for 7 years 6 months, 
at 4^ per cent ? 

19. What is the interest of $1297,10 for 8 years 5 months, 
at 5^ per cent ? 

20. What is the interest of $864,768 for 9 months 25 dayf^ 
at per cent ? 

21. What is the interest of $2594,20 for 10 months and 9 
days, at 7^ per cent I 

22. What is the amount of $2376,84 Ibr 3 years 9 months 
and 12 days, at 8^ per cent 1 

23. What is the amount of $5148,40 for 7 years 11 months 
and 23 days, at 9^ per cent ? 

24. What is the amount of $3565,20 ibr 3 yean 9 months, 
at 10) per cont! 
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26. What ifl tlie amount of $125,75 fer 1 year 9 monthi 

and 27 days, at 7 per cent t 
20. What is the amount of $256 for 10 months 15 days, at 

7 J per cent ? 

27. ^liat is the interest on a note of $2G4,42, given Janu- 
ary Ifit, 1852, and due Oct. 10th, 1855, at 4 per cent? 

28. Gave a note of $793,26 April 6th, 1850, on interest at 
7 per cent : what is due September 10th, 1852 1 

29. A^liat amount is due on a note of hand given June 7th, 
1850, for $512,50, at 6 per cent, to be paid Jan. 1st, 1851 I 

30. Wliat I's the interest on $1250,75 for 90 days, at 10 
per cent 1 

31. What is the amount of S71,€9 from Feb. 8lh, 1848, to 
Dec. 7lh, 1852, at 6 J per cent? 

32. What will be due on a note of $213,27 on interest 
after 90 days, at 7 per cent, given May 19ih, 1836, and pay- 
able October 16th, 1838] 

33. What is the interest of $426,54, from August 15tli, 

1837, to March 13th, 1840, at 7 per cent? 

34. What is the interest of $2132,70, from Nov. 1.7th. 

1838, to Feb. 2d, 1839, at 7^ per cent 1 

35. What is the interest of $38463, from April 27th, 1815, 
to Sept. 2d, 1824, at 8 per cent ] 

. 36. What is the interest of $14231,50, from June 29th, 
1840, to Apnl 30th, 1845, at 8| per cent I 

37. What is the interest of $426,50, ftom Scfllt. 4th, 1843, 
to May 4, 1849, at 9 per cent 7 

38. "What is the interest of $4320, from Dec 1st, 1817, to 
Jan. 22d, 1833, at 9j^ per cent? 

39. What is the amount of $397,16, from March 24^ 1824, 
to March 31st, 1835, at 10^ per cent I 

40. What is the amount of $328,12, from July 4th, 1809, 
to Feb. 15th, 1815, at 3 per cent ? 

41. What is the amount of $164,60, from Sept. 27th, 184^, 
to March 24th, 1855, at 1 ( per cent I 

42. What is the amount of $1627,50, from July 4th, 184:9| 
io Augiut J«t, 1855, at 8 v^x ^ 
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256. Whcfi tlie priticipal is xk pounds shillings and 

ponce 

1. What is the interest, at 7 per cent, of X27 I65. 9d, 
for 2 years ? 



Analysis.— The interest on pounds JC27 155. 9^/.— 27,7875 

oud decimals of a pound is found in ,07 

the same way as tlie interest on dol- ^> ' - 

lars and decimals of a dollar: after l.J4i>lJD 

which ihe decimal part of tlic interest 2 



L Reduce tJte shillings and pence to tlie decirjuU of a 
pound and annex t/ie result to the pounds, 

II. Find tlie interest as tJwugh tlie sum were United 
StcUes Money, after which reduce tlie decimal part to shil- 
ings and pence, 

2. What is the interest of £07 19s. 6d., at 6 per cent, fi)2 
3 years 8 months 16 days? 

3. What IS th^ interest of £127 155. Ad., at 6 per cent, 
fi>r 3 years and 3 months ? 

4. What is the interest of £107 I65. 10^^., at 7 per cent, 
for 3 years 6 months and G days ? 

5. Wh.it will £279 135. 8^. amount to in 3 years and a 
half, at 5^ per cent per annum 1 



^67. A Partial Fatment is a payment of a part of a note 
or bond. 

We shall give the rule established in New York (sec 
Johnson's Chancery Reports, voL i. page 17), for computing 
(he interest on a bond or note, when partial payments have 
been made. The same rnic is also adopted in Massachusetts, 
and in most of the other states. 



operation. 



may be reduced to shillings and 
pence: hence, 
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PARTIAL PAYMENTS. 



Sa6 How do you find tbs. inieresl when th« fDBcii^ is in poundsi 
thiUin^ and peuoe T . ' 



PABTIAL PATimmi. 



RiXE. — I. Compute the interest on the principal to ih$ 
time of the frst payment, ami if the payment exceed tkii 
interest, add the interest to tlie princijxil ami from the sum 
subtract the payment : the remainder forms a new i^rinciixd: 

II. But if tJie jxiy^nent is le^^ than the interest, take no 
notice of it until other payments are made, which in all, 
shall exceed the interest comjmted to the time of the lad 
payment : then add the interest, so computed, to the prind* 
pa/, and from tne sum subtract the sum of the payments : 
the remainder will form a new principal on which interest 
is to be computed as before. 

Note. — Tn computing intercut on notep, obscrre that the day on 
which a note is dated and the day on which it tallH due, are not 
both reckoned in determining the time, but one of thftn is always 
excliidtd. Thu8, a note dated on the first day of May and tailing 
due on the 16th ol June, will bear interest but one mouth ax^ 
15 days. , 

EXAMPLES. 

t349,99 8 lJuffalo, May \st, 1826. 

1. For vdlue received, I promise to pay James Wilaon or 
order, three hundred and forty-nine dollars niiicty-niiic cents 
and eight mills, with interest at 6 per cent. 

Jg,mes FayweU. 
On this note were endorsed the following payments : 
Dec. 25lh, 1826 Received $49,998 
July 10th, 1827 " | 4,998 
Sept. 1st, 1828 " $15,008 
June 14th, 1829 " $99,999 

What was due April 15th, 1830 ? 

Principal on int. from May 1st, 1826, - ^ • $349,998 
Interest to Dec. 25th, 1826, time of first pay- 
ment, 7 months 24 days 13,64 9+ 

Amount - - $363,647^ 



95Z WIiat-i8.«paztialpayuMia\ VA\bI(i la tbsfula Sat wmyming 
inicnf»i when there are paiU&\ pvyiueia\»> 
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Paymtnt Dec. 25th, exceeding interest then due t 49/j9g 

Remainder for a new principal |313,i549 

Interest of $313,649 from Dec. 25, 1826, to 

Jmie 14th, 1829, 2 years 5 months 19 days, $ 46,4721 

Amount $360,1211 

Payment, July 10th, 1827, less than ) a ^ ggg 

interest tlien due J ' 

Payment, Sept Ist, 1828 - - - - 15,0 08, 

ITieir sum less than interest then due $20,006 

Payment, June 14th, 1829 - ^- - - 99,999 

Their sum exceeds the interest then due - - $120,0 05 

Remainder for a new principal, June 14, 1829, $240,1161 

Interest of $240,168 from June 14th, 1829, to 

April 15th, 1830, 10 months 1 day - - - $ 12,0458 
Total due, April 15th, 1830 - $252,1019 + 



$3469,32 New York, Feb. 6, 1825. 

2. For value received, I promise to pay William Jenks, or 
order, three thousand four hundred and sixty-nine dollars and 
thirty-two cents, with interest from date, at 6 per cent. 

Bill Spendthrift. 

On this note were endorsed the following payments : 
May 16th, 1828, received $ 545,76 
May 16th, 1830, " $1276,00 
Feb. 1st, 1831, . " $2074,72 

What remained due Aug. 11th, 1832] 

3. A*8 note of $635,84 was dated September 5, 1817, oa 
which were endorsed the following payments, viz. : Nov. 
13th, 1819, $416,08; May 10th, 1620, S152,00 : what waa 
due March Ist, 1821, the interest being 6 per cent] 



LEGAL INTEREST. 

258. Legal Interest is the interest which the law permits 
a person to receive for money which he loans, and the laws 
do not favor the taking of a higher rate. In most of the 
States the rate is fixed at 6 per cent ; in New York, South 
Carolina and Georgia, it is 7 ; and in some of the State? the 
rate is fixed ai^ high as I (J pt;r cent. 
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• , PROBLEMS IN INTEREST. 

259. In all questions of Interest there are . ibui things coB 
sidercd, viz. : 

Ut, The principal ; 2d, The rate of interest ; Sd Tha 
time ; and 4.th, The amount of interest 

If three of these are known, the fourth can he found. 

I. Knowing the principal, rate, and time, to find the inter* 
est. This case has already hean considered. 

II. Knowing the interest, time, and rate, to find the prisr 
cipal. 

Cast the interest on one dollar for the given time^ and then 
divide the given interest by it — the qmtient vnll be theprind' 
pal. 

IIL Knowing the interest, the principal, and the time, to 
find the rate. 

Cast the interest on the principal for the given time at 1 jp^ 
ee7it and then divide the given interest by it ^ the quotient will 
be the rate of interest, 

IV. Knowing the principal, the interest, and the rate, to 
find the time. 

^Cast the interest on the given principal at the given rate 
for 1 year and tJien divide the interest by it — the gtiotient 
will be the time in years and decimals of a yeat, 

EXAMPLES. 

1. The interest of a certain sum for 4 years, at 7 per cent, 
is $266 : what is the principal % 

2. The interest of $3675, for 3 years, is $771,75 : what is 
Ihe rate ? 

The principal is $459, the interest $183,€0, and the 
rate & per cent : what is the time ? 

4. The interest of a certain sum, for 3 years, at 6 per cent, 
is $40,50 : what is the principal % 

5. The principal is $918, the interest $269,28, and the 
rate 4 per cent : what is the time ? 

258 What is legal interest 1 

259. How many things aie cons\dfti«d m every (lueslitm of interest 1 
What arc they 1 ^Vhat U l\;c imXc ^vm ^twiVx'v 



COMPOUND INTKKEST. 
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COMPOUND INTEREST. 

260. Compound Interest is when the interest on a prinoi- 
pal, computed to a given time, is added to the principal^ and 
the interest then computed on this amount, a^ on a now 
principaL Hence, 

Compute the interest to the time at which it becomes due : 
then add it to the principal and compute the interest on the 
amount as on a new principal : add the interest again to 
the principal and compute the interest as before; do the 
same for all the times aZ which payynents of interest become 
due ; from the last result subtract the principal, and the 
reminder icill be the compound interest, 

EXAMPLES. 

5 . What will be the compound interest, at 7 per cent, of 
$3750 for 2 years, the interest being added yearly ? 

OPERATION. 

$3750,000 principal for 1st year. 

$3750 X. 07= 262,500 mterest for 1st year. 

4012,500 principal for 2d " 

$4012,50 X. 07= 280,875 interest for 2d " 

4293,375 amount at 2 years. 
1st principal 3750,000 

Amount of interest $543,375. 

2. If the interest be computed annually, what will be the 
compound interest on $100 for 3 years, at 6 per cent? 

3. WTiat will be the compound interest on $205,37, at 6 
per cent, for 2 years, the interest being added annually 1 

4. "What will be the compound interest, at 5 per cent, of) 
$1875, for 4 years T 

5. What is the amount at compound interest of $250. foi 
2 years, at 8 per cent ? 

6. What is the compound interest of 8939,64, for 3 years, 
, at 7 per cent 1 

7. What will $125,50 amount to in 10 years, at 4 per cent 
compound interest ? 

2fiO. Wlut of compouii J interest 1 Row do ^om vi^v^v^^^^ 
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OOMPOUND INTEBESTi 



NoT£. — The operation is rendered much shorter and easier, by 
taking the amount of 1 dollar for any time and late given in tlie 
following table, and multiplying it by the given principal; the 
product will be the required amount, from which subtract the 
given principal, and the result will be the compound interest.* 

TABLE. 

A^Tiich shows the amount of f 1 or £1, compound interest, ftoia 1 yew 
to 20, and at the rate of 3, 4, 6, 6, and 7 per cent. 



Yean. 


3 per cent. 


4 per oeDt.,5 per cen*.. 


6 per cent. 


7 per cent. 


/ears. 


1 


1.03000 


1.04000 


1.06000 


1.06000 


1.07000 


1 


2 


1.06090 


1.08160 


1.10260 


1.12360 


1.14490 


2 


3 


1.09272 


1.I24K6 


1.15762 


1.19101 


1.22604 


3 


4 


1.12650 


1.16985 


1 21660 


1.26247 


1.31079 


4 


6 


1.15927 


1.21665 


1.27628 


1.33822 


1.40266 


6 


6 


1.19405 


1.26531 


1.34009 


1.41861 


1.60073 


6 


7 


1,22987 


1.31593 


1.40710 


1.60363 


1.60678 


7 


6 


1.26677 


1.36H56 


1.47746 


1.59384 


1.71818 


8 


9 


1.30477 


1.42.331 


1.65132 


1.68947 


1.83846 


9 


10 


1.34391 


1.48028 


1.62889 


1.79084 


1.96715 


10 


11 


1.38423 


1.53945 


1.71033 


1.89829 


2.10486 


11 


12 


1.42576 


1.60103 


1.79686 


2.01219 


2.26219 


12 


13 


1.46853 


J. 66507 


1.88664 


2.13292 


2.40984 


13 


14 


1.61258 


1.73167 


1.97993 


2.26090 


2.57863 


14 


15 


1.65796 


1.80094 


2.07892 


2.39656 


2.75903 


15 


16 


1.60470 


1.87298 


2.18287 


2.64036 


2.95216 


16 


17 


1.65284 


1.94790 


2.29201 


2.69277 


3.15981 


17 


18 


1.70243 


2.02581 


2.40661 


2.86433 


3.37993 


18 


19 


1.75350 


2.10684 


2.52695 


3.02559 


3.61662 


19 


20 


1.80611 


2.19112 


2.65329 


3.20713 


3.86968 


20 



Note. — When there are months and days in the time, Hnd the 
amount for the yearsy and on this amount cast the interest for ths 
months and days : this, added to the last amount, will l« liie re- 
quircd amount for the whole time. 

^. What is the amount of $96,50 for S'yeara and G months, 
interest being compounded annually at 7 per cent ? 

9. What is the compound interest of $300 for 6 yean 

2 months and 15 days, at 6 per cent ? 

10. What is the compound interest of $1250 for S years " 

3 months and 24 days, at 7 per cent 1 

11. What will $56,50 amoimt to in 20 years and 4 monihs^ 
at 5 per cent compound inletesW 

♦ Tbo TCftilt may dilfcr in live m\\\» \)Uce Ui^m ^\ Ot*<a5ficwx>wi'^ 
rule 
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DISCOUNT 

261 Discount is an allowance made for the payment ol 
money before it is due. • 

The face of a note is the, amount named in the note.* 

NoiE.-— Days of grace are days allowed for the payment of 
a note after the expiration of the time named on its face. By 
mercantile usage a note does not legally fall due until 3 days 
after the expiration of the time named on its face, unless the note 
specifies tnthout grace. 

Days of grace, however, are generally confined to mercantile 
paper and to notes discounted at banks. 

262. The present value of a note is such a sum as being 
put at interest until the note becomes due, would increase to 
an amount equal to the face of the note. 

The discount on a note is the difference between the fftce 
of the note and its present value. 

1. I give my note to Mr. Wilson for $107, payable in 
1 year : what is the present value of the note, if the interest 
is 7 per cent ? what the discount ? 

OPERATION. 

Analysis.— Since 1 dollar in 1 year, $107-v-},07 = 8l00. 
at 7 per cent, will amount to Si, 07, the proof. 
present value will be as many dollars Int. $100 ly;*.=:$ 7 
as $1,07 is contained times in the face Principal, 100 
of the note ; viz., $100 : and the dis- . . * 5Trv7 
count will be $107— $l'bO=$7 : hence, ^mount, *1U/ 

Discount, 7 

Divide the face of ike note by 1 dollar plus the viterest of 
1 dollar for the given time, and the quotient will be the pre- 
tent value : tuke this sum from the face of the note and thi 
remainder will be the discount. 



261. What is discount 1 What is the face of a note . What arc days 
of grace 1 

262. W^hat is present value ? What is the discount ? How do yo 
find Iho present value of a note 1 

* Sec AppcntVix, \)tvyio *»\\V>. 
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EXAMPLES. 

I. WTiat is the present vahie of a note for $1828,75, due 
in I yoar, and bearing an interest of 4^ per cent ] 

k:. A note of $1651,50 is due in 11 months, but the person 
to wjiom it is payable sells it with the discount oii' at 6 pel 
ccm : how much shall he receive ? 

Note. — When payments are to be made at different times, fold 
the present value of the siuns separately j and their sum will be tlu 
present value of tl*^ note* 

3. Wh»\t is the present value of a note for $10500, on which 
$900 are to be paid in 6 months ; $2700 in one year ; $3900 
in eighteen months; and the residue at the expiration of two 
years, the rate of interest being 6 per cent per annum ? 

4. "What is the discount of £4500, one-half payable in six 
months and the other half at the expiration of a year, at 7 
per cent per annum ? 

5. "What is the present value of $5760, one-half payable in 

3 months, one-third in 6 months, 'and the rest in 9 months, 
at 6 per cent per annum ? 

6. Mr. A gives his note to B for $720, one-half payable in 

4 months and the other half in 8 months ; what is the present 
value of said note, discount at 5 per cent per annum ? 

7. What is the diflerence between the interest and dis<sount 
of $750, due nine months hence, at 7 per cent? 

8. What is the present value of $4000 payable in 9 months, 
discount 4 J per C3nt per annum ? 

9. Mr. Johnson has a note against Mr. Williams for 
$2146,50, dated August 17th, 1838, which becomes due Jan. 
11th, 1839 : if the note is discounted at 6 percent, what 
ready money must be paid for it September 25th, 1838 ? 

10. C owes D $3456, to be paid October 27th, 184.2; C 
wishes to pay on tlie 24th of August, 1838, to which D con- 
ecnts ; how much ought D to receive, interest at 6 per cent? 

II. What is the present value of § note of $4800, duo 4 
years hence, the interest being computed at 5 per ceiit pc»i 
uniium ' 

12. L man having a horse for sale, ofiered it for $225 casli 
in hand, or $230 at 9 months ; the buyei chose the latter : 
did the seller lose or make by his offer, supp jsing money to 
be Wortli 7 per cent *? 
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BANK DISCOUNT. 

203. Bank Discount is the charge male by a bank for the 
payment of money on a note before it becomes due. 

By the custom of banks, this discount is the interest on the 
amount named in a note, calculated from the time the note 
is discounted to the time when it falls due ; in which time 
the three days of grace are always included. 

The interest is always paid in advance, 

E.ULE. — Add 3 days to the time which the note has to mn^ 
and then calculate the interest for that time at the given rate, 

EXAMPLES. 

1. "What is the bank discount of a note for $350, payable 
3 months afler date, at 7 per cent interest ? 

2. "What is the bank discount of a note of $1000 payable 
in 60 days, at 6 per cent interest ? 

3. A merchant sold a cargo of cotton for $15720, for which 
he receives a note at 6 months : how much money v/ill he 
receive at a bank for this note, discounting it at 6 per cent 
interest ? 

4. What is the bank discount on a note of $556,27 paya- 
ble in 60 days, discounted at 6 per cent interest ? 

5. A has a note against B foi $3456, payable in three 
months ; he gets it discounted at 7 per cent interest . how 
much does he receive ? 

6. What is the bank discount on a note of $367,47, having 
I jxar, 1 month, and 13 days to run, as shown by the face of 
the note, discounted at 7 per cent 1 

7. For value received, I promise to pay to John Jones, on 
tlie 20th of November«next, six thousand five hundred and 
seventy-nine dollars and 15 cents. "What will be the discount 
on this, if discounted on the 1st of August, at 6 per cent per 
annum? 



263. What is bank discount 1 How is interest calculated by the 
enstom of banks 1 How is the interest paid \ How d<j Imd Uxa 
interest f 
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8. A merchant bought 175 barrels of flour at $7,50 cent? 
a barrel, and sells it immediately for $9,75 a barrel, foi 
which he receives a good note, payable in G months. If he 
should get this note discounted at a bank, at 6 per cent, what 
will be his gain on the flour ] 

264. To make a note due at a future time, whose present 
value shall be a given amount, 

1. For what sum must a note be drawn at 3 months, so 
that when discounted at a bank, at 6 per cent, the amount 
received shall be $500 ] 

Analysis. — If wo find the interest on 1 dollar for the given 
time, and then subtract that interest from 1 dollar, the remainder 
will be the 'present value of 1 dollar, due at the expiration of that 
time. Then, the number of times which the present value of 
the note contains the present value of 1 dollar, will be the num- 
ber of dollars for which the note must be drawn : heiice, 

Divide the present value of the note by the present value of 
1 dollar^ reckoned for the same time and at tJie same rate (f 
interest^ and tlie quotient will be the face of the note, 

OPERATION. 

Interest of %\ for the time, 3?no. and 3Jtt.=S0,0155, which 
taken from Si, gives present value of $1=0,9845 ; then, $500-7- 
0,9845=$507,872 + =face of note. 

PROOF. 

Bank interest on $507,872 for 3 months, including 3 days of 
grace, at 6 per cent=7,872, which being taken from the face of 
the note, leaves $500 for its present value. 

EXAMPLES. 

1. For -^^ hat sum must a note be drawn, at 7 per cent, 
payable on its face in 1 year 6 months and 15 days, so that 
when discounted at bank it shall prdduce $307,27 1 

2. A note is to be drj^vVn having on its face 8 mofiths and 
12 days to run, and to bear an interest of 7 per cent, so that 
it will pay a debt of $5450 : what is the amount ? 



S(}4. How do you make a note \\aL>};)^A« ^\ ^ future time, whose pfv* 
•€jjt v/due sIi.'jH he n uivi»u ntuouwV"^ 
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3. What sum, 6 mouths and 9 days from July 18th, 1856, 
drawing an interest of 6 per cent, will pay a debt of $674,89 
at bank, on the Ist of August. IS-'^G ? 

4. Mr. Johnson has Mr. Squires' note for $874,57, having 
4 months to run, from July 13th, without interest. On the 
first of October he wishes to pay a debt at bank of $750,25, 
and discounts the note at 5 per cent in payment : how much 
must he receive back from the bank ? 

5. Mr. Jones, on the 1st of June, desires to pay a debt at 
bank by a note dated May 16th, having 6 months to run and 
drawing 7 per cent interest : for what amount must the note 
be drawn, the debt being $1683,75 ? 

6. Mr. Wilson is indebted at the bank in the sum of 
$367,464, which he wishes to pay by a note at 4 months 
with interest at 7 per cent : for what amount must the note 
be drawn 1 

EQUATION OF PAYMENTS. 

265. Equation of Payments is the operation of finding the 
mean time of pajrment of several sums due at different times, 
to that no interest shall be lost or gained.* 

1. If I owe Mr. Wilson 2 dollars tc be paid in 6 months, 
3 dollars to be paid in 8 months, and 1 dollar to be paid in 
\2 iponihs, what is the mean time of payment ? 

OPERATION. 

Int. of S2 for 6mo.=int. of $1 for l2mo. 2x 6 = 12 

of $3 for 8mo. = int. of SI for 2477W. 3x 8=24 

" of $1 for 12ma.=int. of SI for 12wo. 1 x 12=^2 

S6 • .48 • 48 

Analysis. — The interest on all the sums, to the times of pay- 
ment, is equal to the interest of Si for 48 nioiitlis. But 43 iu 
equal to the sum of ail the products which arise from muliiplyiiig 
each sura by the time at which it becomes due : hence, the Eunj 
of the products is equal to the time which would be necessary for 
tl to produce the same interest as would be produced by all the 
principals. 

* The mean time of payment is sometimes found by first finding th* 
fresetU value of each payment ; but the rule'here given has the eatus 
tioii of the best authurilies m this country auA Y.ui^;a\\. 

17 
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If $1 will produce a cerlain interest in 48 months, m what time 
will $6 (or the sum of the payments) produce the same interest ? 
The time is obviously found by dividing 48 (the sum of the pro* 
r^ucts) by $6, (the sum of the payments.) 

Hence, to find the mean time, 

Multiply each payment by the time before it becomes dtie^ 
and divide the sum of the products by the sum of the pay 
ments : the quotient will be the mean time, 

EXAMPLES. 

1. B owes A $600; $200 is to be paid in two mjuths, 
$200 in four months, and $200 in six months : what is the 
mean time for the payment of the whole % • 

Analysis. — ^We Jiere multiply each 
sum by the time at which it becomes 
due, and divide the sum of the products 
by the sum of the payments. 



2. A merchant owes $600, of which $100 is to be paid in 
4 months, $200 in 10 months, and the remainder in 16 
months : if he pays the whole at once, in what time must he 
make the payment? 

3. A merchant owes $600 to be paid in 12 months, $800 
to be paid in 6 months, and $900 to be paid in 9 months : 
what is the equated time of payment ? 

4. A owes B $600 , one- third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months ; 
what is the mean time of payment ? 

5. A merchant has due him $300 to be paid in 60 days, 
$500 to be paid in 120 days, and $750 to be paid in 180 
days : what is the equated time for the payment of the 
whole ^ 

6. A merchant has due him $1500 : one-sixth is to be 
paid in 2 months, one-third in 3 months, and the rest in C 
months : what is the equated time for the payment of the 
whole ? 



OPERATION. 

200x2= 400 
200x4= 800 
200x6 = 1200 
6100 )24|00 

Atis. 4 months. 



jS?6'.5. Wliat is equation of payment* 1 
equated tuue ^ 



How do you find the mean ar 
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/. I iwe $1000 to be paid on the first of Januar}', $1500 
on the 1st of February, $3000 on the Ist of March, and 
$4000 on the 16th of April : reckoning from the 1st of Janu- 
ary, and calling February 28 days, on what day must the 
money be paid ? 

NoTK. — If one of the payments, as in the above example, is due 
on the day from which the equated time is reckoned, its correa- 
ponding product will be nothing, but the payment must slili be 
added in finding the sum of the payments. 

8. I owe Mr. Wilson $100 to be paid on the 1.5th of July 
$200 on the 15th of August, and 300 on the 9th of Septem- 
ber ; what is the mean time of payment ? 

OPERATION. 

From Ist of July to 1st payment 14 days. 
'* " *' to 2d payment 45 days. 
** " to 3d pajTTient 70 days. 

100x14= 1400 
200x45= 9000 
Then by rule given above we 300 X 70 = 2 1 000 

600 6[00 )314|Q0 

Hence, the equated time is 52i days from the 1st of July ; that 
ifi, on the 2 2d day of August. 
But if we estimate the time from the 15th of July we shall have 

From July 15th to 1st payment days. 

to 2d payment 30 days. 
** " to 3d payment 54 days. 
Then, 100 x 0= 000 

200x30= 6000 
300x54 162 00 
600 6iOO )222| QQ" 
37 

Hence, the payment is due in 37 days from July 15th; or, on 
tlie 22d of August — the same as before. 

Therefore : Any day may he taken as the one from which 
the mean time is reckoned. 

Note. — If one payment is due on the day from i?»hich the time is 
reckoned, how do you treat iti Can you compute the time from any 
thjrf 
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9. Mr. Jones purchased of Mr. Wilson, on a credit of six 
mouths, goods to the following amounts : 

15th of January, a bill of 13750, 

10th of February, a bill of 3000, 

6th of March, a bill o/ 2400, 

8th of June, a bill of 2250. 

He wishes, on the 1st of July, to give his note for the 
amount : at what time must it be made payable ? 

10 Mr. Gilbert bought $4000 worth of goods : he was ta 
pay $1600 in five months, $1200 in six months, and the re- 
mainder in eight months : what will be the time of credit, if 
he pays the whole amount at a single payment 1 

11. A merchant bought several lots of goods, as follows : 
A bill of $650, June 6th, 
A biU of 890, July 8th, 
A bill of 7940, August Ist. 

Now, if the credit is 6 months, how many days from De- 
cember 6th before the note becomes due 1 At what time l 

ASSESSING TAXES. 

266. A tax is a certain sum required to be paid by the 
inhabitanUf of a town, county, or state, for the support of 
government or some public object. It is generally collected 
from each individual, in proportion, to the amount of his 
property. 

In some states, however, every white male citizen over the 
age of twenty-one years is required to pay a certain tax. 
This tax is called a poll-tax ; and each person so taxed is 
called a j^lL 

267. In assessing taxes, the first thing to be done is to mak 
a complete inventory of all the property in the town on which 
the tax is to be laid. If there is a poll-tax, make a full list 
of the polls and multiply the number by the tax on each 
poll, and subtract the product from the whole tax to be 



^166. What is a lax 1 How V* \l g^encitill^ collected 1 What b * 
poU-tax 1 
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raued by the town : the remainder will be the amount to 
be raised on the property. Having done this, divide the 
whiole tax to be raised by the amount of taxable property 
and the quotient vriU be the tax on $1. Then multiply thi€ 
quotient by the inventory of each individual, and the product 
will be the tax on his property. 

EXAMPLES. 

1. A certain town is to be taxed |4280 ; the property on 
which the tax is to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1,40. The property of A 
is valued at $2800, and he pays 4 polls 

B's at $2400, pa}^s 4 polls. £'s at $7242,. pays 4 polls. 
C's at $2530, pays 2 " F's at $1651, pays 6 " 
D's at $2250, pays 6 " G*s at $1600,80 pays 4 " 

What will be the tax on 1 dollar, and what will be A's 
tax, and also that of each on the list ? ^ 

First, $1,40 X 200 = $280 amount of poll-tax. 
$1280~$280=4000 amount to be levied on property. 
Then, $4000-^$1000000=4 mills on $1. 
Now, to find the tax of each, as A's, for example, 
A's inventory .... $2800 

,004 

11.200 

4 polls at $1,40 each - - 5,G0 
A's whole tax - . - - $10,800 
In the same manner the tax of each person in the town- 
ship may be found. 

Having found the per cent, oj the amount to be raised on 
each dollar, form a table showing the amount which certain 
sums would produce at the same rate per cent. Thus, after 
having found, as in the last example, that 4 mills are to be 
riEiised on every doUar^ we can, by multiplying in succession 
by the numbers 1, 2, 3, 4, 5, 6, 7, 8, &c., form the following 

267. What is the firat thing to be done in assessing a tax 1 If there 
Is a poll-tax, how do you find the amount 1 How then do ycu find the 
per cent of tax to be levied on a dollar 1 How do you then find the 
luiouut to* be levied ou each individual 1 
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TABLE. 



$ 




$ 


$ 




$ 


$ 


$ 


1 


gives 


0.004 


20 


gives 


0.080 


300 


•gives 1.200 


2 


i( 


0.008 


30 


<< 


0.120 


400 


" 1.600 


r> 
o 


ii 


n ni 9 

U.U 1 ^ 


4.0 


it • 


n 1 fin 






4 


ii 


0.016 


60 


it 


0.200 


600 


" 2.400 


5 


. (< 


0.020 


60 


it 


0.240 


.700 


" 2.800 


6 


(( 


0.024 


70 


it 


0.280 


800 


" 3.200 


7 


« 


0.028 


80 


(1 


0.3^0 


900 


" 3.600 


8 




0.032 


90 


(( 


0.360 


1000 


" 4.000 


9 


(i 


0.036 


100 


it 


0.400 


2000 


" 8.000 


10 


(( 


0.040 


200 




0.800 


3000 


« 12.000 



This table shows the amount to be raised on each sum iu 
the cohimns under |*s. 

EXAMPLES. 

1. Find the amount of B*s tax liom this table. 

B's tax on 12000 - - is - $8,000 
^ B's tax on 400 - - is - $1,600 
B*s tax on 4 polls, at $1,40 - $5,600 
B's total tax - - is - $15,200 

2. Find the amount of C's tax from the table. 



C's tax on $2000 
C's tax on 600 
C's tax on 30 
C's tax on 2 polls 
C's total tax - 



$8,000 
$2,000 
$0,120 
$2.800 
is - $12,920 



IS 

is 
is 
is 



In a similar manner, we might find the taxes to be paid 
by D, E, &c. 

3. If the people of a town vote to tax themselves $1500, 
to build a public hall, and the property of the town is valued 
at $300,000, what is D's tax, whose property is valued at 
$2450 ? 

4 In a school district a school is supported by a tax ou 
the property of the district valued at $121340. A teacher is 
emjiloyed for 5 months at $40 a month, and contingent ex- 

penses are $42,68 ; what wilVbe aiftLimer's tax whose property 

13 valued at $3125 ? 
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268, Coins are pieces of metal, of gold, silver, or copper, ol 
fixed values, and impres^d with a public stamp prescribed 
by the country where they are made. These arc called 
specie, and are declared to be a legal tender in payment of 
debts. The Constitution of the United States provides,*that 
gold and silver only shall be a legal tender. 

269. Currency is what passes for money. In our country 
there are three kinds. 

1st. The coins of the country : 

. 2d. Foreign coins, having a fixed value established by 
law : « 

3d. Bank notes, redeemable in specie. 

Note. — The foreign coins most m use in this country are the 
English shilling, valued at 22 cents 2 mills ; the English sove- 
reign, valued at $4,84; the Frendi franc, valued at 18 cenU 
mills ; and the five-franc piece, valued at $0,93. 

Although the currency ol the United States is m dollars, 
cents and mills, yet in some of the States accounts are still 
kept in pounds, shiUings and pence. 

In all the States, the shilling is reckoned at 12 pence, the 
pound at ^0 shillings, and the dollar at 100 cents. 

The following table shows the number of shillings in a dol- 
lar, the value of £1 in dollars, and the value of $1 in the 
ftaction of a pound : 



In English currency, 
b N. E., Va., Ky., 

Tenn., 
In N. y., Ohio, N. ' 

Carolina, 
In N. J., Pa., Del. 

Md., 

In S. Carolina & Ga, 
In Canada & Nova ) 
Scotia, ) 



45. 6d. 
6s. 



As. 

5s, 



Od. 
Sd. 



£1 = $4,84, and $1 =:£j l 
£1=:$3J, and $1 = X j%. 

£1 = $2J, and $1=£ f 

£1=$2|, and$l = £ f. 
£l = $4f, and $lz=£ ^. 
£1=84, and$l=£ f 



268. What are coins I 
legal tender 1 



What are they called 1 What is made i 
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REDUCTION OF CURRENCIES 

270. Reduction of Currencies is changing their deuomiiift* 
tions without changing their values. 

There are two cases of the Reduction of Currencies : 

1st. To change a currency in pounds shillings and penoe, 

to United gtates currency. 

2d. To change United States currency to pounds, shillings 

and pence. 

271. To reduce pounds, shillings and pence to United 

States currency. 

1. What is the value of £3 12*. 6(f., New England cur- 
rency, m United States money^? 

Analysis.— Since £l=S3i, the £Z 12*. 6(/.rr £3.625 
number of dollars in £Z 124? 6(i.= doUs. in £1 =- 3^ 
£3.625, will be equal to £3.625 TT^I^i 
taken 3 J times : that is, to $12,08 : ^ .20.8+ 

hence, ' 10.875 

An^. $12,083+ 

Multiply the amount reduced to pounds and the decimah of 
a pound by the nurfiber of dollars in a pound^ and the product 
will be the answer, 

272. To reduce United States money to poundi, shillings 
and pence, 

1. What is the value of $375,87, in pounds, shillings and 
I)ence, New York currency ? 

Analysis. — Since Si =£f , the 
number of pounds in $375.87 will be opbration. 
equal to this number taken f times : $375.87 X f =£150.348 
that is, equal to £150.348=£150 6*. =£150 6«. 11^. 
i\\d.: hence, 

269. What is currency 1 How many kmds are there ? What forcigr 
coins are most used in this country 1 What are the denominaticns of 
United , States currency 1 What denominations are sometimes used is 
the States 1 

270. What is reduction of currencies 1 How many kinds of reduo* 
tion are there 1 What are they 1 

271. ' What is the rule for reducing from pounds, shilliugs oud peuc* 
io United States uiuoey 1 
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Multiply the amount by that fraction of a pound which 
denotes the value of $1, and the product will he the answer in 
pounds and decimals of a pound. 

EXAMPLES. 

1. What is the value of £127 18«. Gc/., New England 
currency, in United States money ? 

2. "What is the value of $2863,75 in pounds, fbillings and 
pence, Pennsylvania Arrency ? 

3. What is the value of X'159 35. 6(/., Georgia currency, in 
United Slates money ? 

4. What is the value of $973,28 in pounds, shillings and 
pence, North Carolina currency ? 

5. What is the value in United States money of £637 185. 
8<?., Canada currency ? 

6. Reduce $102,85 to English money; to Canada cur- 
rency ; to New England currency ; to New York currency ; 
to Pennsylvania currercy ; to South Carolina currency. 

7. Reduce ^£51 13*. Q\d. English money; £62 IO5. Can: 
ada currency; £75 New England currency; £100 New 
York currency ; £193 15^. Pennsylvania currency; and £58 
6#. l\d, Georgia currency, to United States money. 

EXCHANGE. 

273^ Exchange denotes the payment of a sum of money 
by a person residing in one place to a person residing in an* 
other. The payment is usually made by means of a bill of 
exchange. 

A Bill of Exchange is an order Drom one person to another 
directing the payment to a third person named therein of a 
certain sum of money : 

1. He who writes the open letter of request is called the 
drawer or maker of the bill. 

2. The person to whom it is directed is called the drawee. 



272. What is the rule for reducing from United States money tc 
pounds, shillings and pence 1 

273. What does exchange denote ? How is the payment gencndly 
made 1 What is a bill of exchange \ Who is the drawer ' vVho the 
drawee' Who th^ buyer or remitter 1 
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3. The person to whom the money is ordeicd to be paid i« 
called the payee ; and 

4. Any person who purchases a bill of exchange is called 
tlie luyer or remitter. 

274. A bill of exchange is called an inland bill, when the 
drawer and drawee both reside in the same country ; and whea 
they reside in different countries, it is called a foreign bill. 

Exchange is said to be at par, wh^n an amount at the 
place from which it is remitted will pay an equal amount at 
the place to which it is remitted. Exchange is said to be at 
a premium, or above par^ when the sum to be remitted will 
pay less at the place to which it is remitted ; and at a dis- 
count^ or below par^ when it will pay more. 

EXAMPLES. 

1. A merchant at Chicago wishes to pa;^ a bill in New 
York amounting to $3675, and finds that exchange is 1} per 
cent premium : what must he pay for his bill ? 

2. A merchant in Philadelphia wishes to remit to Charles- 
ton $8756,50, and finds exchange to be 1 per cent below par ; 
what must he pay for the bill ? 

3. A merchant in Mobile wishes to pay in New York 
$6584, and exchange is 2^ per cent premium : how much 
must he pay for such a bill f 

4. A merchant in Boston wishes to pay in New Orleans 
$4653,75 ; exchange between Boston and New Orleans is 1^ 
per cent below par : what must he pay for a bill ? 

5. A merchant in New York has $3690 which he wishes 
to remit to Cincinnati ; the exchange is 1^ per cent below 
par : what will be the amount of his bill ? 

FOREIGN BILLS. 

275. A Foreign Bill of Exchange is one. in which tlie 
drawer and drawee live in different countries. 

Note. — In all Bills of Exchange on England, the £ sterling is 
the unit or base, and is still reckoned at its former value of S4| 
=$4,4444+, instead of its present value $4,84. 

274. When is a bill of exchange said to be inland 1 When foreign 1 
When is exchange said to be at par 1 "Wlien at a premium \ WhOT 
MtJi discount ^ 
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Hence, £1=|4.4444-f 
Add 9 per cent, .3999 

Gives the present value of £1 $4.8443. 
Hence, the true 'par value of Exchange on England is 
9 per cent cm the nominal base. 

1. A merchant in New York wishes to reiriitto England 
a bill of Exchange for £125 15s. 6d: how much must he 
[lay for this bill when exchange is at 9 J per cent premium ? 

£125 15*. 6d: =£125.775 

Add 9^ per cent - - - - 11.9486+ 
gives amount in £'s, at $4f =:^. £137.7236 + 
NoTE. — The pounds and decimals of a pound are reduced to 

dollars by multiplying by 40 and dividing by 9 — giving, in this 

ca3e, $612,105. 

E.XJLE. — T. Reduce tlie amount of tlie bill to pounds and 
decimals of a pounds and then add tlie premium of eocchange. 

II. Multiply the result by 40 and divide the product by 
9 : the quotient vnU be the anstcer in United States Money. 

2. A merchant shipped 100 bales of cotton to Liverpool, 
each weighing 450 pounds. They were sold at l^d. pei 
pound, and the freight and charges amounted to £187 IO5. 
He sold his bill of exchange at 9J per cent premium : how 
much should he receive in United States Money ? 

3. There were shipped from Norfolk, Va., to Liverpool, 
85hJul. of tobacco, each weighing 450 pounds. It was sold 
at Liverpool for 12^tZ. per pound, and the expenses of freight 
and commissions were £92 Is. Sd. If exchange in New 
York is at a premium of 9} per cent, what should the ovmci 
receive for the bill of exchange, in United States Money? 

276 The unit or base of the French Currency is the French 
•franc, of the value of 18 cents 6 mills. The franc is divided into 
tenths, called decimeSj corresponding to our dimes, and into 
centimes corresponding to cents. Thus, 5.12 is read, 5 francs 
and 12. centimes. 

276. What is a foreign bill of exchange 1 In bills on England, whal 
Is the unit or base 1 What is the exchange value of the £ sterling 1 
How much is the true value^bove the commercial value of the £ stiir* 
Img 1 How do you find the value of a bill in English currency it 
United States money 1 



/ 
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All bills of exchange on France are drawn in francs. 
Exchange is quoted in New York at so many francs and 
oeutimes to the dollar. 

1. What will be the value of a bill of exchange for 4536 
francs, at 5.25 to the dollar 1 

Analysis. — Since 1 dollar will buy operation 
5 25 francs the bill will a)st as many ^ 25)4536{$864 A^is. 
dollars as 5.25 is contained times m the ' ^ 

amount of the bill : hence, 

Divide tJte amount of tlie hill by the value of%\in francs, 
the quotient is the amount to he paid in dollars 

2. What will be the amount to be paid, United States 
money, for a bill of exchange on Paris, of 6530 francs,— 
exchange being 5.14 francs per dollar? 

3. What will be the amount to be paid in United Statei 
money for a bill of exchange on Paris of 10262 francs, ex- 
change being 5.09 francs per dollar % 

4. Wliat will be the value in United States money of a 
bill for 87595 francs, at 5.16 francs per dollar % 



DUTIES. 

277. Persons who bring goods or merchandise into the 
United States, from foreign countries, are required to land 
them at particular places or Ports, called Ports of Entry, and 
to pay a certain amount on their value, called a Duty, This 
duty is imposed by the General Government, and must be 
the same on the same articles of merchandise, in every part 
of the United States. 

Besides the duties on merchandise, vessels employed in 
commerce are required, by law, to pay certain sums for the 
/ privilege of entering the ports. These sums are large or 
small, in proportion to the size or tonnage of the vessels. 
The moneys arising ifrom duties and tonnage, are called 
revenues. 



276. What is the unif or base of the French currency'? What is its 
value I How. is it divided 1 In what currency are French bills of ex- 
change drawn 1 

277. What is a port entry ? What is a duty ! By whom are duties 
imposed ? What charges are vessels re(|uircd to pay 1 What aro tht 
moueyg arising /rum duties and toiinage called 1 
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278. Tlie revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure theii 
faithful collection, the government has appointed various 
officers at each port of entry or place where goods may be 
landed. 

279, The office established by the government at any port 
of entry is called a Custom House ^ and the officers attached 
to it are called Custom House Officers. 

280, All duties levied by law on goods imported into the 
United States, are collected at the various custom houses, and 
are of two kinds, Specific and Ad valweni. 

A specific duty is a certain sum on a particular kind of 
goods named ; as so much per square yard on cotton or wool- 
len cloths, so much per ton weight on iron, or so much per 
gallon on molasses. 

An ad valorem duty is such a per cent on the actual cost 
of the goods in the country from which they are imported. 
Thus, an ad valorem duty of 15 per cent on English cloths, is 
a duty of 15 per cent on the cost of cloths imported from Eng- 
land. 

281. The laws of Congress provide, that the cargoes of all 
vessels freighted with* foreign goods or merchandise shall be 
weighed or gauged by the custom house officers at the port to 
which they are consigned. As duties are only to be paid on 
the articles, and not on the boxes, casks and bags wljich con- 
tain them, certain deductions are made from the weights and 
measures, called AUoioances. 

Oross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, box, bag, <kc., which con 
tains them. 

278. Under whose direction are the revenues of the country 1 

279. What is a custom house 1 What ire the officers attached to it 
tailed 1 

280. Where are the duties collected 1 How many kinds are there, 
and what are they called 1 W^hat is a speciiic duty 1 An ad valorem 
duty 1 

^81. What do the laws of Congress direct in relation to foreign 
goods 1 Why are deductions made from their weight 1 What are 
these deductions called 1 What is gross weight 1 \Miat is draft 1 
What is the greatest draa allowed 1 What is tare 1 What are Um \ 
difierent idnds of tare 1 Wliat allowances are made uu li^vi^ucs t 
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Draft is an allowance from the gross weight on accoan^ >y 
waste, herfr there is not actual tare. 

On 112^*. it is \lh,. 

From 112 to 224 " 2, 

224 to 336 3, 
336 to 1120. 4, 
1120 to 2016 " 7. 

Above 2016 any weight ** 9 ; 
consequently, 9Zi. is the greatest draft allowed. 

Tare is an allowance made for the weight of the boxeft, 
barrels, or bags containing the commodity, and is of three 
kinds : Xat^ Legal tare, or such as is established by law ; 2(/, 
Customary tare, or such as is established by the custom among 
merchants ; and 3c?, Actual tare, or such as is ^und by re- 
moving the goods and actually weighing the boxes or casks 
in which they are contained. 

On liquors in casks, customary tare is sometimes allowed 
on the supposition that the cask is not full, or what is called 
its actual wants ; and then an allowance of 5 per <^«nt for 
leakage. 

A tare of 10 per cent is allowed on porter, ale and beer, in 
bottles, on account of breakage, and 5 per cent un ail other 
liquors in bottles. At the custom house, bottles of the com- 
mon size are estimated to contain 2|^ gallons the dozen. 

Note. — For tables of Tare and Duty, see Ogden on the Tariff 
of 1842.' 

EXAMPLES. 

1. What will be the duty on 125 cartons of ribbons, each 
containing 48 pieces, and each piece w^eighing Zoz, net, and 
paying a duty of $2,50 per pound ? 

2. What will be the duty on 225 bags of cofiee, each* weigh- 
ing gross 160/6., invoiced at 6 cents per poimd ; 2 per cent 
being the legal rate of tare, and 20 per cent the duty ? 

3. What duty must be paid on 275 dozen bottles of claret, 
estimated to contain 2\ gallons per dozen, 5 .per cent being 
allowed for breakage, and the duty being 35 cents per gallon \ 

4. A merchant imports 17r» cases of indigo, each (flfee 
weighing 196/6^. gross ; 15 per cent is the customary rate of 
tSLiCf and the duty 6 ceivta pot ^ound : what duty must he 

pay ou the whole ? 
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ALLIGATION MEDIAL. 

282. Alligation Medul is the process of finding the 
price of a mixture when the (Quantity of each simple and its 
price are known. 

1. A merchant mixes Bib. of tea, worth 75 cents a pound, 
with I6lb. worth $1,02 a pound : what is the price of the 
mixture per pound ? 

Analysis. — The quantity, Sib. of operation. 
tea, at 75 cents a pound, costs S6 ; 8lb. at 756/5. = $ 6,00 
and Wb. at $1.02 costs S16,32: at $1,02 = $16,32 

hence, the mixture, = 24/Z>., costs oT — 9a\oo 
$22,32 ; and the price of 1/6. of the ^^)j^,o^ 
mixture is found by dividing this $0,93. 
cost by 24 : hence, to fmd the price of the mixture, 

I. Find the cost of the entire mixture : 

II. Divide the entire cost of the 7nizture by the sum of 
the simples, and the quotient iviU be the price of the mixture, 

examples. 

1. A farmer mixes 30 bushels of wheat worth 55. per 
bushel, with 72 bushels of rye at 35. per bushel, and with 
60 bushels of barley worth 25. per bushel : what should Im? 
the price of a bushel of the mixture ? 

-2. A wine merchant mixes 15 gallons of wine at $l pei 
gallon with 25 gallons of brandy worth 75 cents per gallon : 
what should be the price of a gallon of the compound ? 

3. A procer mixes 40 gallons of whisky wortb 31 centa 
per gallon with 3 gallons of water which costs nothing : what 
should be the price of a gallon fif the mixture ? 

4. A goldsmith melts together 2lb, of gold of 22 carats 
fine, 6oz. of 20 carats fine, and Oos. of 16 carats fine : what 
is the fineness of the mixture ? 

5. On a certain day the mercury in the therrriometer was 
observed to average the following heights: from 6 in the 
morning to 9, 64° ; from 9 to 12, 74° ; from 12 to 3, 8 io ; 
and from 3 to 6, 70° : what was the mean temperature of 
the day ? 

^82. What is Alligation Medial . What is the riile for detomuiiuig 
iLe price of the mixture 1 ^ 
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A. 


B. 


C. 


D. 


E. 


i 


I 


2 


1 


8 




1 




2 


2 


i 




1 




1 



283. Alligation Alternate is the process of finding what 
proportions must be taken of each of several simples., whose 
prices are known, to form a compound of a griven pries. It 
is the opposite of Alligation Medial, and may be proved by it. 

284. To find the jyroportioncd jpartb . 

1. A farmer would mix oats at 35. a bushel, rye at 65., and 
wheat at 9^. a bushel, so that the mixture shall be worth 5 
shilling a bushel : what proportion must be taken of each 
sortl 

OPERATION. 



( oats, 8i 
5-^ rye, 6J 
( wheat, 9 

Analysis. — On every bushel put into the mixture, whose piioe 
is less than the mean price, there wiJl be a gain ; on every bushel 
whose price is greater than the mean price, there will bo a loss ; 
and 8inc;e there is to be neither gain nor loss by the mixture, the 
gains and losses must balance each other. 

A bushel of oats, when put into the mixture, will bring 5 shil- 
lings, giving a gain of 2 shillings ; and to gain 1 shilling, we mast 
take half as much, or a bushel, which we write in column A. 

On 1 bushel of wheat there will be a loss of 4 shillings ; and 
to make a loss of 1 shilling, we must take )- of a bushel, which 
we also write in column A : } and \ are called proportioiud 
numbers. 

Again : comparing the oats and rye. there is a gain of 2 shil- 
lings on every bushel of oats, and a loss of 1 shilling on every 
bushel of rye : to gain 1 shilling on the oats, we take \ a bushel, 
end to lose 1 shilling on the rye, we take 1 bushel : these num- 
bers are wTitten in column B. Two simples, thus compared, are 
called a couplet : in one. the price of unity is less then the mean 
pnce, ami in the other it is greater. 

If, every time we lake } a bushel of oats we take J ot a bushel 
of wheat, the gain and loss wil3 balance j and if every time we 
lake ^ a bushel of oats we take 1 bushel of rye, the gain and loss 



SS3. What is Alligation Alternate ? 

984. How do you fin<l the \)rv^ot\\oi\a\ \i\ixsa^kct%\ 
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hence,' if the proportional numbers of a couplet be 
multiplied by any number, the gain and loss denoted by th 



will balance : . _ . . 

8y the prodtictSt 

will halance. 

When the proportional numbers, in any columnj are fractional 
(as in columns A and B), multiply them by the least common 
divihir of their denominators, and write the products in new 
columns C and D. Then, add the numbers in columns C and D, 
Btandmg opposite each simple, and if their sums have a common 
fiictor, reject it : the last result will be the proportional numbeis. 

Rule. — L Write the prices or qualities of the simples in a 
column^ beginning with tlie lowest^ and the mean price or 
quality at the left. 

II. Opposite the first simple write the part which must he 
taken to gain 1 of the mean price, and opposite tlie other simple 
of the coupletywrite the part which must be taken to loa^ 1 of 
the mean price, and do the same for each simple, 

III. Xf^hen the proportional numbers are fractional, reduce 
them to integral numbers^ and then add those which stand ojypo- 
site tlie same simple : if tJie sums have a common factor, reject 
it: the result will denote the projiortional parts, 

2. A merchant would mix wines worth I65., I85., and 22s, 
per gallon, in such a way, that the mixture may be worth 
2O5. per gallon : what are the proportional parts % 

OPERATION. 




A. 


B. 


C. 


D. 


E. 


1 
4 




1 




1 




i 




1 


1 


1 


i 


2 


1 


8 



PROOF. 

1 gallon, at 16 shillings, = 16^. 

1 gallon, at 18 shillings, = 18& 

3 gallon, at 22 shillings, = 66^. 

5)100(20s., mean price* 
, Note. — The answers to the last, and to all similar questiousj 
will be infinite in number, for two reasons : 

1st. If the proportional numbers in column E be multiplied oy 
any number, integral or fractional, the products will denote pro- 
portional parts of the simples. 

2d. Jf tho ])ropi>rtional numbers of nn^ zm.\Ut be muUi^hnd b^ 
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any number, ilie gain and loss in that couplet will still balance^ 
and the proportional numbers in the final result will be changed 

3. What proportions of tea, at 24 cents, 30 cents, 33 cents 
and 36 cents a pound, must be mixed together so that the 
mixture shall be worth 32 cents a pound 1 

4. What proportions of coffee at 16c^5., 20cts. and 28cf.s, 
per pound, must be mixed together so that the compound 
shall be worth 24.cts. per pound ? 

5. A goldsmith has gold of 16, of 18, of 23, and of 24 carats 
fine : what part must be taken of each so that the mixiiire 
shall be 21 carats fine 1 

6. What portion of brandy, at 145. per gallon, of old Ma- 
deira, at 245. per gallon, of new Madeira, at 21 5. per gallon, 
and of brandy, at 10s, per gallon, must be mixed together so 
that the mixture shall be worth 18s. per gallon 1 

285. When the quantity of one sinijde is given : 

I. How much wheat, at^9s. a bushel, must be mixed with 
20 bushels of oats worth 8 shillings a bushel, that the mix- 
ture may be worth 5 -shilhngs a bushel ? 

Analysis. — Find the proportional numbers : they are 2 and 1 
hence, the ratio of the oats to the wheat is ^ : therefore, ther« 
must be 10 bushels of wheat. 

Rule. — I. Find the proportional numbers^ and write tk 
given simple opposite its proportional number, 

II. Multiply the given simple by the ratio which its propor- 
tional number bears to each of the other and the products 
will denote the quantities to be taken of each. 

EXAMPLES. 

1. How much wine, at 6s, y at 5s, 6^/., and 6s. per gallon 
must be mixed with 4 gallons, at is, per gallon, so that th^ 
mixture shall be worth 5s, Ad, per gallon ? 

2. A farmer would mix 14 bushels of wheat, at $1,20 pel 
bushel, with rye at 12cts.y barley at 48c/s., and oats at 36c^s. : 
how much must be taken of each sort to make the mixture 
worth 64 cents per bushel 1 

3. There is a mixture made of wheat at 4s. per bushel, 
rye at 3s., barley at 2s., with 12 bushels of oats at 18^/. per 
basJjcl : bow much is lakcu o? ea.«i\\ ^oiV vaVvsivv Oxe mixtuie is 
worth 3s. 6rL 1 
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4. A distiller would mix 4.0f/al. of French brandy at \2s. 
per gallon, with English at 7*. and spirits at 4*. per gallon : 
wliat quantity must be taken of each sort that the mixture 
may be afibrdcd at Ss, per gallon 1 

286^ WJien tk^ quaniity of the mixture is given. 

I . A merchant would make up a cask of wine containing 
CO gallons, with wine worth I65., I85. and 22s. a gallon, in 
such a way that the mixture may be worth 20^. a gallon : 
how much must he take of each sort 1 

Analysis. — This is the same as example 2, except that the 
quantity of the mixture is given. If the quantity of the mixture 
be .divided by 5, the sum of the proportional parts, the quotient 
10 will show how many times each proportional part must be taken 
to make up 50 gallons: hence, there are 10 gallons of the first, 
10 of the second, and 30 of the third : hence, 

Rule. — I. Find the proportional parts. 

II. Divide the quantity of the mixture hy the sum of the 
proportional parts, and the quotient ivill denote how mayiy 
times each part is to he takeji. Multiply this quotient by 
the parts separately , and each product will denote the quan- 
^i^y of the corresponding simj^le, 

EXAMPLES. 

1. A grocer has four sorts of sugar, worth 12c/., lOi., 6i. 
and 4(3?. per pound ; he would make a mixture of 144 pounds 
worth Bd. per pound : what quantity must be taken of each 
sort? 

2. A grocer having four sorts of tea, worth 65., 6s., 8s and 
9s. per pound, wishes a mixture of 87 pounds worth 7s. per 
pound : how much must ho take of each sort ? 

3. A silversmith has four sorts of gold, viz., of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats fine ; 
he would make a mixture of 42o;?. of 17 carats fine ; how 
much must be taken of each sort 1 

Proof. — All the examples of Alligation Medial may ba 
found by Alligation Alternate. 

285. How do you find the quantity of each pimple when the quantity 
of one simple is known 1 

286. How do you lind the quantity of each siiiiple when the quantity 
of each mixtujc \$ kuown 1 
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287. A POWER is the product of equal factors. The equal 
factor is called the root of the power. 

The Jimt power is the lequal factor itself, or the root : 
The second power is the product of the root by itself : 
i'he third j^wer is the product when the root is taken 3 
uines as a factor : 

The fourth power, when it is taken 4 times : 
The ffth power, when it is taken 5 times, &c. 

288. The number denoting how many times the roat is 
taken as a factor, is called the exponent of the power. It iq 
written a little at the right and over the root : thus, if the 
vquai factor or root is 4, 

4= 4 the 1st power of 4. 
42=4 X 4 = 16 the 2d power of 4. 
43=4 x4 x4= 64 the 3d power of 4. 
4*=4 X 4 X 4 X 4= 256 the 4th power of 4. 
4^=4x4x4x4x4 = 1024 the 5th power of 4. 

Involution is the process of finding the powers of numbers. 

Notes. — 1. There are three things connected with every power: 
•»t, The root : 2dj The exponent : and 3d, The power or result of 
the multiplication. 

2. In finding a power, the root is always the 1st power : henoo, 
Ihd number of multiplications is 1 less than the exponent : 

Rule. — Multiply the number by itself as many times less 
1 as there are units in the exponent, and the last product 
will be the power. 



EXAMPLES. 



Find the powers the following numbers : 



,6 Cube of 12. 15. 4th power of 215. 

7. 3d power of 125. 16. 5th power of 906, 

8. 3d power of 16. 17. 6th power of 9. 
A Viij power of 0. \ IS. S<\uarc of 36040. 
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289. Evolution is the process of finding the factor when 
we kqow the power. 

The square root of a number is the factor which multiplied 
by itself once will produce the number. 

The cube root of a number is the factor which multiplied 
by itself tmce will produce the number. v 

Thus, 6 is the square root of 36, because 6 X 6=36 ; and 
3 is the cube root of 27, because 3 x 3 x 3 = 27. 

The sign is called the radical sign. When placed be- 
fi)re a number it denotes that its square root is to be ex- 



\Ve denote the cube root by the same sign by writing 3 
over it : thus, \/27 denotes the cube root of 27, which is 
equal to 3. The small figure 3, placed over the radical, is 
called the index of the root. 

EXTRACTION OF THE SQUARE ROOT 

290. The square root of a number is a factor which mul 
tiplied by itself once will produce the number. To extract 
the square root is to find this factor. The first 'ten numbers 
and their squares are 

1, 2, 3, 4, 5, 6, 7, 8,- 9, 10. 
1, 4, 9, IQ, 25, 36, 49, 64, 81, 100. 

The numbers in the first line are tLe square roots of those 
in the second. The numbers 1, 4, 9, 16, 25, 36, &c 
having exact factors, are called perfect squares, 

A perfect square is a number which has two exact ^factors, 

NoTX. — ^The square root of a number less than 100 will be loss 
than 10, while the square root of a number greater than 100 will 
be greater than 10. 

287. What is a power 1 What is the root of a power 1 What is the 
fifbt power ? What is the second power 1 The third power 1 

£S8. What is the exponent of the power 1 How is it written 1 hat 
is Involution 1 How many things are connected with every power ^ 
How do you find the power of a number 1 

289. What is Evolution 1 What is the squanLroot of a number^ 
What IB the cube root of a number 1 Huw do you denote the 5(|uare 
root of a irunhcrl How the cube i out 1 



tracted. 




278 



KXTliACTlON OK THE 6QUAKE BOOT. 



3+6 

3 + 6 



3x6+ 6'* 
32+3x6 



H 



291. What U the square of 36=3 tenB+6 units? 

Analysis. — 36=3 tenB+6 units, is first 

to be taken 6 units' times, giving 6^+3X6: 

tlien taking it 3 tens* times, we have 
3 X 6 + 3 a, and the sum is 3^ + 2(3 X 6) + 6« : 

' 3^+2(3x6) + 6 

The square of fL number is equal to the square of the tens^ 

plus twice the product of the tens by the units, plus the square 

of the units. 

The same may be shown by the figuipe : 

Let the line AB re- F 30 I D 

present the 3 tens or 30," 
and.BO the six imits. 

Let AD be a square 
on AC, and AE a square 
on the ten's line AB. 

Then ED will be a 
square on the unit line 
6, and the rectangle EF 
will be the product of 
HE, which is equal to 
the ten's line, by IE, 
which is equal to the 
unit line. Also, the 
rectangle BK will be the 
product of Ep, Mliich is 
equal to the ten's line, by # 
the unit line B C. But the whole square on AC is made up of 
the square AE, the two rectangles FE and EC, and the square 
ED. 

*1. Let it now be reqiiiicd to extract the square root of 
1296. ' • 

Analysis. — Since the number contains more than two places of 
figures, its root will contain tens and units. But as the square of 
one ten is one hundred, it follows that the square of the tens cf 
the required root must be found in the two figures on the l^ft of 
96. Hence, we point off the number into periods of two figures 
each . 



30 




6 


6 




6 


180 




36 


30 


E 




900 + 180+180+36 = 


1296. 




30 




30 


30. 




6 


900 




180 



30 



290. Mliat is the square root of a number 1 What arc perfect 
squares \ How many are there between 1 and 100 1 

291. Into whaf parts may a number l«e dcconiposod 1 Wlicij snde- 
oomposeJf ^vlmi is its tit|nHie f i\v\;v\ 
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We next find the greatest square contained in 
12, which is 3 tens or 30. We then Bquare 3 
tens which gives 9 hundred, and then place 9 un- 
der the hundreds' place, and subtract ; this takes 
away the square of the tens, and leaves 396, 
itkich is twice the ttroduct of the tens by the units 
"plus the square of the units. 

If now, we double the divisor and then divide this remainder, 
exclusive of the right hand figure, (since that figure cannot enter 
into the product of the tens by the units) by it, the quotient will 
be the units figure of the root. If we annex this figure to the 
augmented divisor, and then multiply the whole divisor thus in- 
creased by it, the product will be twice the tens by the units plus 
the square of the units ; and hence, we have found both figures of 
the root. 

This process may also be illustrated by the figure. 

Subtracting the square of the tens is taking away the square 
AE and leaves the two rectangles F£ and £K, together with the 
square ED on the unit line. 

The two rectangles FE and BK representing the product of units 
by tens, can be expressed by no figures lens than tens. 

If, then, we divide the figures 39, at the left of 6, by twice tho 
tens, that is, by twice AB or BE, the quotient will be BC or £K, 
the unit of the root 

Then, placing BO or 6, in the root, and also annexing it to the 
divisor doubled, and then multiplying the whole divisor 66 by 6,' 
we obtain the two rectangles FE and CE, together with the 
square ED. 

292. Hence, for the extraction of the square root, we have 
the following 

Rule. — I. Separate the given number into periods of tioo 
figures each, by setting a dot over the place of units, a se- 
cond over ilie place of hundreds, and so on for each alternate 
figure at the left, 

II. Note the greatest square contained in the period on 
the left, and place its root on the right after the manner of 
a quotient tn division. Subtract the square of this root 
from the first period, and to the remainder bring down the 
second period for a dividend. 

292. What is the first step in extracting the square root of numbers! 
What is the secor.J ? What is the third 1 Wlval Uift fo\3LstM Whal 
tbe unit ? tiive *hp luutc ruU 



OFERATICN. 

12 9*6(36 
9 

66)3'J6 
396 
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III. Double the root thus found for a trial divisor and 
place it on the left of ilie dividend. Find how many 
times the trial divisor is contained in the dividend, cxclih 
sive of the right-hand figure, and place tlie quotient in the 
Toot and also annex it to the divisor, 

IV. Multiply the divisor thus increased, by the last figure 
of the root ; subtract the product from the dividend, and to 
tJbe remainder bring doum the next period for a netc divi- 
dend, 

V. Double the whole root thus founds for a new trial di- 
visor, and continue the operation as before^ until all the 
periods are brought down, 

EXAMPLES. 

1. .mat is the square root of 263160 % 

Analysis. — We first place a dot ovftr the operation. 
9, making the right-hand penod 69. We 26 Si 69(513 
then put a dot over the 1 and also over the 05 
6, making three periods. 

The greatest perfect square in 26 is 25, 101)131 
the root of which is 5. Placing 5 in the 101 
root, subtracting its square from 26, and 102313069 
bringing down the next period 31, we have 3069 
a 31 for a dividend, and by doubling the 

root we have 10 for a trial divisor. Now. 10 is contained in 13, 
I time. Place 1 both in the root and in the divisor : then multi- 
ply 101 by 1 ; subtract the product and bring down the next period. 

We must now double the whole root 51 for a new trial divisor ; 
•ir vc may take tfie first divisor after having doubled the last 
figure 1 3 then dividing, we obtain 3, the third figure of tlie root. 

Notes. — 1. The left-hand period may contain but one figure; 
each of the others will contain two. 

2. If any trial divisor is greater than its dividend, the corres- 
pondmg quotient figure will be a cipher. 

3. If the product of the divisor by any figure of the root exceeds 
the corresponding dividend, the quotient figure is too large and 
mast be diminished. 

- 4. There will be as many figures in the root as there are periods 

in the given number. 

^. If the given number is not a perfect square there will be a 

/emainder after all the periods are brought down. In this case 
periods of ci]^her^ may be aimexed, forming new periods, each of 
ypliieh will gj vp iiiie I'.rcimaA v\^<i''^^^^ 
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2 ^at is the square root of 36729 ? operation. 

3 67 2<*(19I.M + . 

29)267 
261 

In this example there are two ^^^^oof 
leriods of decinrnls, which give two 
ilaces of decimals in the root. 3826)34800 

22956 

38324)184400 
153296 

31104 Rem. 



293. To extract the sqttare root of a fraction. 



OPERATION. 

.50(.707-f 
49 

140)100 
000 



1407)10000 

9849 



151 Renu 



1. What is the square xoot of .5 1 



Note. — We first annex one cipher to 
make even decimal places. We tlicn ex- 
tract the root of the first period : to the 
remainder we annex two ciphers, forming 
a new period, and so on. 



2. What* is the square root of ^ ? 

Note. — The square root of a fraction 

Is equal to the square root of the numerator /j ^/f g 

divided by the square root of the denomi« \/ 5=^S=^=q* 

nator. V y ^ d 

3. What is the square root of f ? 

Note. — When the terms are not per- operation. 

feet squares, reduce the common fraction |>=.75 ; 

to a decimal fraction, and then extract rr rrrs qaaa i_ 

the square root of the decimal. V f =V • /^ = .OoOU+ 



OPERATION. 



293. Haw do you extract the square root uf a dcciznal fraction \ How 
of a comroon firactioo 1 

\0 



28S 
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RuLB. — I. If the fraction is a decimal^ point of tki 
periods from the decimal point to the rights annexing d- 
phers if necessary^ so that each period shall contain two 
places, and then extract the root as in integral nvmhers. 

IL If the fraction is a common fraction, and its term 
verfcct squares, extract the sqtuire root of the numeratoi and 
denominator separately ; if they are not perfect squares, r*- 
duce the fraction to a decimal^ and then extract the square 
root of the restdL 

" EXAMPLES. 

What are the squaie roots of the following numbeisl 



1. of 31 

2. of 11% 

3. of 106»? 

4. of 22687413 

5. of 7696796 1 

6. of 36372961 ? 

7. of 22071204? 

8. of 3271.4207 ? 

9. of 4795.25731 ? 
10. of 4.372694^ 



11. of .0025? 

12. of .00032754? 
13« of .001030411 

14. of 4.426816? 

15. of 8f ? 

16. of 9| ? 

17. of ? 

18. of ^ ? 

19. of 

20. ofiHJ? 



APPLICATIONS IN SQUARE KOOT. 

294. A triangle is a plain figure which has three sides and 
three angles. 

If a straight line meets another straight line, 
making' the adjacent angles equal, each is 
called a right angle ; and the lines are said 
to be perpendicular to each other. 

295. A right angled triangle is one 
which has one right angle. In the- right 
angled triangle ABC, the side AC opposite 
the right angle B is called the hypothenuse ; 
the side AB the hast; and the side BC 
the perpendiculaK 
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296. In a right angled triangle the square described m the 
hypothennse is equal to the sum of the squares described in 

other two sides. 

Thus, if ACB be a right 
angled triangle, right an- 
gled at C, then will the 
large square, D, described 
on the hypothenuse AB, be 
equal to the sum of the 
squares F and £ described 
on the sides AC and C£. 
This is called the carpen- 
ter's theorem. By count- 
ing the small squares in the 
laige square D, you will 
find their number equal 
to that ccmtained in the 
small squares F and £. In this triangle the hypothenuse 
AB=5, AC =4, and CB=3. Any numbers having the 
same ratio, as 0, 4 and 3, such as 10, 8 and 6 ; 20, 16 and 
12, d^c, will represent the sides of a right angled triangle. 

1. Wishing to know the distance from A 
to the top of a tower, I measured the hdght CI 
of the tower and found it to be 40 feet ; also 
the distance from A to B and found it 30 feet; 
what was the distance firom A to C ? 

AB=:30 ; AB2=302= 900 
BC=40 ; BC2=40«=1600 
AC2i=ABM-BC2= 2600 
AC=:y5500=50feet. 

297. Hence, when the base and perpendicular are known 
An 1 the hypothenuse is required, 



294. What is a triangle 1 What b a right angle I 
295 What is a right angled triangle 1 Which side is the hypoth^ 
ause ? 

296. In a right angled triangle what is the square on the hypothe> 
ause equal tu 1 





8»4 
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Square the base and square the perpendicular^ add the re- 
Mis and then extract the square root of their sum. 

2. What IB the length of a rafler that will reach fsom the 
eaves to the ridge pole of a house, when the height' of the 
roof is 1 5 feet and the width of the huilding 40 feet ? 

298. To find one side when we know the hypothenuse and 
the oihvr side, 

3. The length of a ladder which will reach from the mid- 
dle of a street 80 feet wide to the eaves of a house, is 50 feet ; 
what is the height of the house ? 

Analysis. — Since the square of the length of the ladder If equal 
to the sum of the squares of half the street and the height of the 
house, the square of the length of the ladder diminished by the 
square of half the street will be equal to the square of the height 
of the house : hence, 

Sqtiare the hypothenuse and the known side^ and take the 
difference ; the square root of the difference will be the other 
tide, 

EXAMPLES. 

1 . If an acre of land be laid out in a square form, what 
will be the length .of each side in rods ? 

2. What will be the length of the side of a square, in rodn, 
that shall contain 100 acres 1 

3. A general has an army of 7225 men : how many must 
be put in each line in order to place them in a square form ? 

4. Two persons start from the same point ; one travels 
due east 50 miles, the other due south 84 miles : how far are 
they apart ? 

5. What is the length, in rods, of one side of a square that 
shall contain 12 acres ? 

6. A company of speculators bought a tract of land for 
$6724, each agreeing to pay as many dollars as there were 
partners : how many partners were tJbere ? 

297. How do you find the hypothenuse when you know the base 
and perpendicular 1 

208. If you kiiuw the hyputhemiee and cue side, how du you find the 
other Hide? 
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7. A farmer wishes to set out an orchard of 3844 trees, so 
that the number of rows shall be equal to the number^ of 
trees in each row : what will be the number of trees ] 

8. How many rods of fence will enclose a square field of 
10 acres ? 

9. If a line 150 feet long will reach from the top of a 
steeple 120 feet high, to the opposite side of the street, what 
is the Mddth of thfe street ? 

10. What is the length of a brace whose ends are each 3 J 
feet from the angle made by the post and beam ? 

CUBE ROOT, 

299. The Cube Root of a number is one of three equal 
factors of the number. 

To extract the cube root of a number is to find a factor 
which multiplied into itself twice, will produce the given 
number. 

Thus, 2 is the cube root of 8 ; for, 2x2x2=8 : and 3 i» 
the cube root of 27 ; for 3 X 3 X 3=27. 

1, 2, ^ 3, * 4, 5, 6, .7, 8, 9. 

1 ,8 27 64 125 216 343 512 729 

The numbers in the first line are the cube roots of the 
corresponding numbers of the second. The numbers of tne 
second line are called perfect cubes. By examining the num- 
bers of the two lines we see, 

1st. That the cube of units cannot give a higher order thar 
hundreds. 

2d. That since the cube of one ten (10) is 1000 and the 
cube of 9 tens (90), 81000, the cube of tens loill not give a 
lower denondnation than thmisands, rvor a higher derunm 
Tuition than hundreds of thousands. 

Hence, if a number contains more than three figures, iib 
i^ube root will contain more than one : if it contains more 
th xn six, its root will contain more than two, and so oil ; 
ever}' additional three figures giving one additional figure in 
the root, and the figures which remain at the left hand, 
although less than three, will also give a figure in the root 
This law explains the reason for pointing off into pe riods of 
tliiec figtiies each 



386 
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300. Let us now see how the cube of any number, as 16, 
is formed. Sixteen is composed of 1 ten and 6 units, and 
may be written 10-f 6. To find the cube of 16, or of 10+6, 
we must multiply the number by itself twice. 

To do this we place the number thus 16 = 10+ 6 

10+ 6 

product by the units 
product by the tens 

Square of 16 
Multiply again by 16 
product by the units 
product by the tens 

Cube of 16 



60+ 36 
. 100+ 60 

- 100+ 120+ 36 

- 10+ 6 

- 600+ 720 + 216 
1000+1200+ 360 
1000+1800+1080 + 216 

1. By examining the parts of this number it is seen that 
the first part 1000 is the cube of the tens ; that is, 

10x10x10 = 1000. 

2. The second part 1800 is three times the square of the 
tens multiplied by the units ; that is, 

3 X {lOy X 6=3 X 100 X 6=1800. 

3. The third part 1080 is three times the square of th^ units^ 
multiplied by the tens ; that is, 

3x62x10=3x36x10=1080 

4. The fourth part is the cube of the units; that is^ 

6«=6x 6x6=216. 
1. What is the cube root of the number 4096 1 

' OPERATION. 



4 096(16 

J 

1«X 3=3)3 (9-8-7-6 
163=4 096. 



Analysis. — Since the number 
contains more than three figures, 
we know that the root will con- 
tain at least units and tens. 

Separating the three right- 
hand figures from the 4, we 
know that the cube of the tens 
will be found in the 4 ; and 1 is the greatest cube in 4. 

299. What is the cube root of a number 1 How many perfect cobee 
are there between 1 and 10001 

300. Of huw many parts is the cube of a numlicr composed T What 
Bre they 1 
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Hence^ ^we place the root 1 on the right, and this is the tens of 
the required root. We then cube 1 and subtract the result from 
4, and to the remainder we bring down the first figure of the 
next period. 

We have seen that the second part of the cube of 16, viz 1800, 
is three times the square of the tens multiplied by the units : and 
hence, it can hare no significant figure of a less denomination than 
hundreds. It must, therefore, make up a part of the 30 hundreds 
above. But this 30 hundreds also contains all the hundreds 
which come from the 3d and 4th parts of the cube of 16. If it 
^vere not so, the 30 hundreds, divided by three times the square 
of the tens, would give the unit figure exactly. 

Forming a divisor of three times the square of the tens, we find 
the quotient to be ten ; but this we know to be too large. Placing 
9 in the root and cubing 19, we find the re^lt to be 6859. Theu 
trying 8 we find the cube of 18 still too large; but when wc take 
6 we find the exact number. Hence, the cube root of 4096 is 16. 

301. Hence, to find the cube root of a number, 

Rule. — I. Separate the given number into periods of three 

figures each^ by placing a dot over the place units, a second 

over the place of thousands^ and so on over each third figure 

la the left; the left hand period vnll often contain less than 

three places of figures. 

JI. Note the greatest perfect cube in the first period^ and 

set its root on the rights after the manner of a quotient in du 
' vision. Subtract the cube of this number from the first period^ 

and to the remainder bring down the first figure of the next 

period for a dividend, 

III. Take three times the square of the root just found for 
a trial divisor , and see how often it is contained in the divi- 
dend^ and place the quotient far a second figure of the root 
Then cube the figtires of the root thus found, and if their 
cube be greater than the first two periods of the given num- 
ber, diminish the last figure, but if it be less, subtract it 
from the first two periods, and to the remainder bring doum 
the first figure of the next period far a new dividend, 

IV. TaJce three tirnes the square of the whole root for a 
second tried divisor, and find a third figure of the root. 
Cube the whole root thus found and subtract the result from 
the first three periods of the given number when it is less 
than that number, b^t if it is greater, diminish tJie figure 
of ilie root; jproxxed in a sximhur tDaij jbr uiLl Ifve. <p«ruK^s. 
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4. Of 84604519? 

5. Of 259094072 ? 

6. Of 48228544? 



EXAMPLES. 

1. What ifi the cube root of 99252847 1 

99 252 847(468 
4^ =64 
42x3=48)352 dividend. 
First two periods - . - 99 252 
(46)3=40 X 46 X 46= 97 336 

3 X (46)2=6348 ) 19168 2d dividend 
The first three periods - 99 252 847 

(463)3 =99 252 847 

Find the cube roo4s of the following numbers : 

1. Of 389017? 

2. Of 5735339 ? 

3. Of 32461759? 

302, To extract the cube root of a decimal fraction, 
Aivriex ciphers to the decimal, if necessary, so that it 
sJudl consist of 3, 6, 9, ^-c, places. Then put the first poifU 
over the place of tlwusandths, tlie second over tlie place of 
millionthsy and so on over every third plaice to the right ; 
after which extract tlie rodt as in whole numbers. 

Notes. — 1 . There will be as many decimal places in the root 
as there are periods in the given number. 

2. The same rule applies when the given number .is composed 
of a whole number and a decimal. 

3. If in extracting the root of a number there is a remiunder 
after all the periods have been brought down, periods of ciphen 
may be annexed by considering them as decimals. 

EXAMPLES. 

Find the cube roots of the following numbers ; 



1. Of .157464 ? 

2. Of .870983875? 

3. Of 12.977875 ? 



4. Of .751089429? 

5. Of .353393243 ? 

6. Of 3.408862625? 



301. What is the rule for extracting the cube rooil 

302. How do you extract the cube root of a decimal fraction 1 How 
many decimal places wiH there be in the root ? Wilt the same nils 

spfljr when there is a wliole numbei and a decimal 1 If in extracting 
tiie loot of any cumber you fmd a docvmQl>UoviA^>}^>x\k\s»sm«5lt 
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803. To extract the cube root of a common fraction. 

I. Redtice compound fractions to simple ones, mixed num 
hers to improper fractions, and then reduce tJie fraction to 
its lowest terms. 

II. Extract the cube root of the nwrnetator and denomi- 
nator separately, if tfiey have exact roots ; b-ut if either of 
them has not an exact root, reduce the fraction to a decimal^ 
and extract the root as in the last case. 

EXAMPLES. 

find the cube roots of the following fractiona : 

1. Of 1^ ? 4. Of f ? 

2. Of 31^? ^ 5. Of I? 

3. Of ' 6. Of J1 

APPLICATIONS. 

1. What must be the length, depth, and breadth of a box, 
when these dimensions are aU equal and the box contains 
4913 cubic feet? 

2. The solidity of a cubical block is 21952 cubic yards : 
what is the length of each side % What is the area of the 
surface ? 

3. A cellar is 25 feet long 20 feet wide, and 8 J feet deep : 
what will be the dimensions of another cellar of equal cape ctiy 
in the ibrm of a cube? 

4. What will be the length of one side of a cubical granary 
that shall contain 2500 bushels of grain ? 

5. How many small cubes of 2 inches on a side can be 
sawed out of a cube 2 feet on a side, if nothing is lost in 
sawing ? 

6. What will be the side of a cube that shall be equal to 
tlie contents of a stick of timber containing 1728 cubic feet % 

7. A stick of timber is 54 feet long and 2 feet squaie : 
what would be its dimensions if it had the form of a cube % 

Notes. — 1 . Bodies are said to be similar when their like parts 
are proportional. 

2. It is found that the contents of similar bodies are to each 
other as the cubes of their like dimensions. 



303. How do you extract the cube looV o( «k n\3\\|;^ lt^>ctfSGk\ 
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3 All bodies named in the examples are supposed to be siml- 
lar 

8. If a sphere of 4 feet in diameter contains 33^104 cnbio 
feet, what will be the contents of a sphere 8 feet in diameter I 

4» : 8« : : 33./5104 : Ana. 

9. If the contents of a sphere 14 inches in diameter js 
14S6.7584 cubic inches, what will be the diameter of a sphere 
which contains 11494*0672 cubic inches ? ^ 

10. If a ball weighing 32 pounds is 6 inches in diameter, 
what will be the diaimeter of a ball weighing 2048 pounds ? 

11. If a haystack, 24 feet in height, contains 8 tons of hay, 
what will be the height of a similar stack that, shall contain 
but 1 ton ? 

ARITHMETICAL PKOGRESSJON. 

304. An Arithmetical Progression is a series of numbers in 
which each is derived from the preceding one by the addition 
or subtraction of the same number. 

The number added or subtracted is called the common dif- 
ference. 

305. If the common difierence is added^ the series is called 
an increasing series. 

Thus, if we begin with 2, and add the common difieronoe^ 
3, we have 

2, 5, 8. 11, 14, 17, 20, 23, &c, 

which is an increoLsing series. 

If we begin with 23, and subtract the common diBerenoe 
3, we have 

23, 20, 17, 14, 11, 8, 5, &c., 
which is a decreasing series. 



804. What ifl an arithmetical progression 1 A^liat is the number 
added or subtracted called 1 

305. When the common difference is added, what is the series called ! 
What IB it called when the common difference is subtracted 1 What 
ire the seyeral numbers called '\ ^\iaX to>^ and lafit called 

H'Ziat are the iiitenuetl^lo ouea ca3JL<A\ 
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The several numbeni are called the terms of the progres- 
non or series : the first and last are called the extremes^ and 
the intermediate terms are called means. 

306. In every arithmetical progression there are fivs 
parts : 

Ist, the first term ; 

2d, the last tenn ; 

3d, the common diBerenoe ; 

4th, the number of terror ; 

5th, the sum of all the terms. 

If any three of these parts are known or given, the remam- 
iiig ones can be determined. 

CASE I. 

307. Knowing the first term., the common differeneet and 
the number of tenns^ to find the last term, 

1. The first term is 3, the common difference 2, and the 
number of terms 19 : what is the last term ? 

Analtsis. — By considering the manner in 
which the increasing progression is formed, we 
see that the 2d term is obtained by adding the 
oommon difference to the 1st term; tfie 3d, by operation. 
adding the common difference to the 2d ; the 18 No. less 1 
4th, by adding the common difference to the 2 Com. dif. 
3d, and so on ; the number of additions being 1 
less than the number of terms found. 3 i t tprm 

But instead of mafing the additions, we may 
multiply the common difference by the nimiber 39 last tenn. 
of additions, that is, by 1 less than the number 
of terms, and add the first term to the pro- 
duct: hence, ^ 

EuLE. — Multiply the common difference by 1 less than 
the nv/mher of terms ; if the, p70gression is increasing, add 
the product to the first term ami the mm vrUL be the last 
term ; if it is decreasing^ subtract the product from the 
first term and the difference vriU be tJie last term. 

306 How many parts are there in every arithmetical progression 1 
What are they 1 How many parts must bo g^vca before the remaining 
ones can be found 1 
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EXAMPLGS. 

1. A man bought 50 yards of clothi for which he was ta 
pay 6 cents for the Ist yard, 9 cents for the 2d, 12 cents foi 
fche 3d, and so on increasing by the common diHerence 3 : 
how much did he pay for the last yard ? 

2. A man puts out |100 at simple interest, at 7 per cent : 
&t the end of the Ist year it will have increased to $107, at 
the end of the 2d year to |114, and so on, increasing $7 
each year : what will be the amount at the end of 16 years ? 

3. What is the 40th term of an arithmetical progression oi 
which the first term is 1, and the common difierence 1 1 

4. What is the 30th term of a descending progression of 
which the Hrst term is 60, and the common diiierence 2 ? 

5. A person had 35 children and grandchildren, and it so 
happened that the diflerence of their ages was 18 months, 
and the age of the eldest was 60 years : how old was the 
youngest 1 

OABB n. 

308. Knovnng the tuH) extremes and the number of terrihs^ 
to find the common difference. 

1. The extremes of an arithmetical progression are 8 and 
104, and the number of terms 25 : what is the comm<m dif- 
ference ? 

Analysis. — Since the common difference 
multiplied by 1 less than the number ot 
terms gives a product equal to the differ- 
ence of the extremes, if we divide the dif- 
ference of the extremes by 1 less than the 
number of terms, the quotient will be the 
common difference : hence, 

Rule. — Subtract the less extreme from the greater and 
divide the remainder by 1 less than the number of terms ; 
the quotient udll be the common difference. 



307. When you know the first term, the common difference, and the 
aumber of tenns, how do you find the last term 1 
308. When you know the exliemea wi^NJafttwss^i^x <(A\ftn!Q&>^<s97 do 
fou Smd the common thfTcTetice \ 



OPERATION. 

104 

8 

25-1=24)96(4. 
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. EXAMPLES. 

1 . A man has 8 sons, the youngest is 4 years old and the 
eldest 32 : their ages increase in arithmetical progression : 
what is the common difierence of their ages t 

2. A man is to travel from New York to a certain place in 
12 days ; to go 3 miles the first day, increasing every day hy 
the same number of miles ; the last day's journey is 68 miles 
required the daily increase. 

3. A man hired a workman for a month of 26 working 
days, and agreed to pay him 50 cents for the first day, with 
a uniform daily increase; on the last day he paid $1,50: 
what was the daily increase ? 

OASB m. 

309. Td find the mm of the terms of an arUhmetiad 
progression, 

1. What is the sum of the series whose first term is 3, 
common difierence 2,.and last term 19 ? 

Given series - 3+ 5+ 7+ 9+11 + 13 + 15 + 17+19= 99 
Same; order ) 

of terms in- V 19+17 + 15+13+11+ 9+ 7+ 5+ 3= 99 

inverted. ) 

8umofboth. 22 22 22 22 22 22 22 22 22=198 

Amaltsis. — The two series are the same ; hence, their sum is 
equal to twice the given series. But their sum is equal to the 
sum of the two extremes 3 and 19 taken ai many times as there 
are terms : and the given series is equal to half thifs sum, or to 
the sum of the extremes multiplied by half the number of terms. 

EuLE. — Add the extremes together and multiply their 
turn by half the number of terms ; the fnroduct toill be the 
sum <f the series, 

EXAMPLES. 

1. The extremes are 2 and 100, and the number of terms 
22 : what is the sum of the series 1 

OPERATION. 

Analysis.— We first add 1 at term, 

together the two extremes tzl 
and then multiply by half 102 sum of extremes, 
the number of terms. 1 1 half the number of temifi. 

1122 Bxmi of series. 

300. How do you find the sum ot 
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2. How many strokes does the hammer of a clock strike ia 
12 hours? 

3. The first term of a series is 2, the common difilerence 4, 
and the numher of terms 9 : what is the last term and smn d 
the series? 

4. James, a ooiart chap, having learned arithmetical pio> 
gression, told his &ther that he would chop a load of wood of 
15 logs, at 2 cents the first log, with a regular increase of 
1 cent fer each additional log: how much did Janies receive 
ibr chopping the wood 1 

d. An invalid wishes to gain strength by regular and in- 
creasing exercise ; his physician assures him that he can 
walk 1 mile the first day, and increase the distance half a 
mile ibr ^ch of the 24 following days : how far will he 
walk? 

6. If 100 eggs are placed in a right line, exactly one yard 
from each other, and the first one yard from a bad^et : what 
distance will a man travel who gathers them up singly, and 
places them in the basket ? 

GEOMETRICAL PEOQRESSION. 

810. A Geomxtrical Progression is a series of terms, 
each of which is derived firom the preceding one, b^ multi- 
plying it by a constant number. The constant multiplier is 
called the ratio of the^rogression. 

811. If the ratio im greater than 1, each term is greater 
than the preceding one, and the series is said to be m- 
creasinff. 



310. What if a geometrical progression 1 What is the eonstaot 
multiplier called 1 

311. If the ratio is .greater than 1, how do the terms compare with 
each other 1 What is the series then called 1 If the ratio is less 
than 1, how do thej compare 1 What is the series then called ? Wliat 
are the several numbers called ? What are the first and last called ^ 
What are the intermediate ones called 1 

312. How many parts are there in every geometrical progression ? 
What are ihey 1 How many uiun^ W Vno^Rik Vm(q»\« Um others can be 
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If the ratio is less than 1, each term is less than the 
pxeoeding one, and the series is said to be decreasing ; 
thus, 

1, 2, 4, 8, 16, 32^ — ^ratio 2 — ^bcreasing series : 
32, 16, 8, 4, 2, 1, — ^ratio \ — decreasing series. 

The several numbers are called terms of the progression. 
The first and last are called the extremes^ and the intermedin 
ate terms are called means. 

812. In every Geometrical, as well as in every Arithmeti< 
oal Progression, there are five parts : 

Ist, the first term ; 
2d, the last term ; 
3d, the common ratio ; 
4th, the number of terms ; 
5th, the sum of all the terms. 

If any three of these parts are known, or given, the !»• 
maining ones can be deteimined. 



0A8B I. 



813. Having given the first temtt the raho, and the 
number of terms, to find the last term. 

I. The first term is 3 and the ratio 2 : what is th^ 6th 
termi 

Analysis.— The se- opi^ratiom. 
oond term is formed by 2x2x2x2x2=2^=32 
multiplying the first 3 terra 

term by the ratio; the — 

tlurd term by multiply- «An*. 96 

ing the second term by 

ttie ratio, and so on ; the number of multiplioators being I leu 
tkcin the number of term : thus, 

3=3 1st term, 

3x2=6 2d term, 

3x2x2=3x2^=12 3d term, 
3x2x2x2=3x23=24 4th term, &c. 
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Tlierefore, the Uist term is equal to the first term mtdti- 
plied by the ratio raised to a power \ less than the number 

of terms. 

Rule. — liaise the ratio to a powet toliose exponent is 1 
less than the number of terms^ and then multiply this power 
by tJie first term, 

EXAMPLES. 

1. The first term of a decreasing progression is 192 ; tbe 
ratio and the number of terms 7 : what is the last term ? 

Note. — The 6th power of tho ratio, (i,) is . operation. 
and this multiplied by the first term 192, (^)<*=^ 
gives the last term 3. 1 92 X ^ = 3. 

2. A man purchased 12 pears ; he was to pay 1 farthing 
for the Ist, 2 farthings for the 2d, 4 for the 3d, and so on, 
doubling each time : what did he pay for the last ? 

3. The first term of a decreasing progression is 1024, the 
ratio \ : what is the 9th term 1 

4. The first term of an increasing progression is 4, and the 
common ratio 3 : what is the 10th term 1 

5. A gentleman dying lefl nine sons, and bequeathed his 
estate in the following manner : to his executors $50 ; his 
youngest son to have twice as much as the executors, and 
each son to have double the amount of the son next yoimger : 
what was the eldest son's portion ? 

6. A man bought 12 yards of cloth, giving 3 cents for the 
1st yard, 6 for the 2d, 12 for the 3d, &c. : what did he pay 
for the last yard ? 

0A6E n. 

314. Knovnng the two extremes and the ratio,, to fim 
the sum of the terms, 

1. What is the sum of the terms, in the progression, 1» 4 
16,64? 



313. Knowing the firet tenn, the ratio, and the number of terms, hon 
do you find the last term ? 

314. Knowing the two extremes and the ratio, how do you find the 
6um of the terms ? 
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Analysis. — If we multiply the terms of the progression by th6 
ratio 4, we have a second pro- ^ 
gression, 4, 16, 64, 256, which OFkration. 
is 4 times as great as the first. 4 + 16+64+256= 4 times. 

If from this we subtract the 1 +4+16+64 = once. 

first, the remainder, 256-1, 256-l^times. 
wil] be 3 times as great as 
he first; and if the remain- 2^^"~^_255_- 

der be divided by 3, the quo- ^ — 3 — 

tieiit will be the sum of the 

terms of the first progression. But 256 is the product of the laKt 
term of the given progression multiplied by the ratio, 1 is the ftrrfl 
term; and the divisor 3 is 1 less than the ratio : henoe, 

Rule. — Multiply the last term hy ih^ ratio ; taJce the dif- 
ference between tJie product and the first term and divide 
the retnainder by the difference between 1 and the ratio. 

Note. — ^When the progression is iiicreasing, the first term ia 
subtracted from the product of the la<»t term by the ratio, and the 
divisor is found by subtracting 1 from the ratio. When th^ pro- 
gression is decreasing, the product of the last term by tltc ratio in 
subtracted from the first term, and the ratio is subtracted from 1. 

EXAlCPLES. 

1. The first term of a progre^ion is 2, the ratio 3, and t}*e 
last term 4374 : what is the sum of the terms ? 

2. The first term of a progression is 128, the ratio and 
the last term 2 : what is the sum of the^terms ? 

3. The first term is 3, the ratio 2» and the last tonn 192 : 
what is the sum of the series 1 

4. A gentleman gave his daughter in marriage on New 
Year's day, and gave her husband Is, towards her portion, 
and was to double it on the first day of every month during 
the year : what was her portion 1 

5. A man bought 10 bushels of wheat on the condition that 
he should pay 1 cent for the 1st bushel, 3 for the 2d, 9 for 
the 3d, and so on to the last : what did he pay for the last 
bushel, and for the 1 bushels ? 

6. A man has 6 children : to the 1st he gives $150, to the 
2d $300, to the 3d $600, and so on, to ^ach twice as much 
as the last : how much did the eldest receive, and what was 
tlie amount received by them all? 

20 
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PROMISCUOUS EXAMPLES. 

1 . A merchant bought 1 3 packages of goods, for which he paid 
1326 : what will 39 packages cost at the same rate ? 

2. How many bushels of oats at 62^ cents a boshel will pay 
for 4250 feet of lumber at $7,50 per thousand ? 

3. Bought Zkhd. of sugar which weighed as follows : the 1st 
6cur. 1^. 18/6., the 2d 6cir^ 1026. : what did it cost at 7 oents per 
pound? 

4. How many hours between the 4th of Sept., 1854, at 3 FM^ 
and the 20th day of Apnl, 1855, at 10 A.M. ? 

5. If I of a gallon of wine cost | of a dollar, what will f of a 
hogshead cost ? 

6. What number is that which being multiplied by { will pro- 
duce 4? 

7. A tailor had a piece of dotli containing 24^ yards, from wfaicb 
he cut 6f yards : how much was there left? 

8. From I of ^ take 4 of li- 
* 12 ■ 5 

9. What is the difference between 3f +7f and 4+2)} ? 

10. There was a company of soldiers, of whom } were on gnard, 
preparing dinner, ana the remainder, 85 men, were drilling: 

ow many were there in the company ? 

11. The sum of two numbers is 425, and their difference 1.625^ 
what are the numbers ? ~~ 

12. The sum of two niunbers is ). and their difference ^ : what 
are the numbers ? 

13. The product of two numbers is 2.26, and one of the numbers 
is .25 : what is the other ? 

14. If the divisor of a certain number be 6.66}, and the quo* 
ticnt f , what will be the dividend ? 

15. A person dying, divided his property between his widow and 
his four sons; to his widow he gave $1780, and to each of his 
sons $1250 ; he had been 25} years in business, and had cleared 
on an average $126 dollars a year: how much had he when he 
began business ? 

16. A besieged garrison consisting of 360 men was provisioned 
for 6 months, but hearing of no relief at the end of five months, 
dismissed so many of the garrison, that the remaining provision 
lasted 5 months : how many men were sent away ? 

17. Two persons, A and B are indebted to C ; A owes $2173, 
which is the least debt, and the difference of the debts is $371 : 
what is the amount of their indebtedness ? 

18. What number added lo t.Ue 43d \|act of 4429. will make the 
mu 240 ? 
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19. How many planks 15 feet long, and 15 inches wide, wib 
flo<Nr a barn 60^ feet long, and 33^ feet wide? 

20. A person owned f of a mine, and sold f of his interest for 
S1710 : what was the value of the endre mine? 

21. A room 30 feet long, and 18 feet wide, is to be ooverod with 
painted eloih } of a yard wide : how many yards will cover it ? 

22. A, B and C trade together and gain $120, which is to be 
shared aeoording to each one's stock; A put in $140, B $300, and 
C $160 : what is each man's share? 

23. A can do a piece of work in 12 days, and B can do the same 
work in 18 days : how long will it take both, if they work together ? 

24. If a barrel of flour will last one family 7^ months, a second 
family 9 months, and a third 11^ months, how long will it last the 
three families together ? 

25. S^ippose I havo /^l of a ship worth $1200 ; what part hava 
I left after selling { of | of my share, and what is it worth ? 

26. What number is that which being multiplied by | of f of 
I j^, the product will be 1 ? 

27. Divide $420 between three persons, so that the second shall 
have f as much as the first, and the third ^ as much as the other two ? 

28. What is the difierenoe between twice five and fifty, and 
twice fifty-five ? 

• 29. What nurnb^ is that which being multiplied by three- 
thousandths, the product will be 2637 ? 

30. What is the difierexlce between half a dozen dozens and six 
dozen dozens ? 

31. The slow or parade step is 70 paces per minute, at 28 inohes 
each pace : how fast is that per hour ? 

32. A lady being asked her age, and not wishing to give a direct 
answer, said, ^* I have 9 children, and three years elapsed between 
the birth of each of them; the eldest was bom when I was 19 
years old, and the youngest is now exactly 19 what was her age ? 

33. A wall of 700 yards in length was to be built in 29 days : 
12 men were employed on it for 11 days, and only completed 220 
yards : how many men must be added to complete tlio wall in the 
required time ? 

34. Divide $10429,50 between three persons, so that as often 
as one gets $4, the second will get $6, and the third $7. 

35. A gentleman whose annual income is £1500, spends 20 
guineas a week : does he save, or run in debt, and how much? 

36. A farmer exchanged 70 bushels of rye, at $0,92 per bushel, 
for 40 bushels of wheat, at $1,37^ a bushel, and received the 
balance in oats, at $0,40 per bushel : how many bushels of bats 
did he receive ? 

37. In a certain orchard | of the trees bear apples^ \ of them 
bear peaches, ^ of tltem plums, 1^0 ol VSi^m Q^wtvee^^soS^ ^ 
them pears : how many trees arc Uxwe '\w Vixt \in5iv^^X 
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38. A pereon being asked the time, said, the time past noon 
is equal to | of the time past midnight : what was the hour? 

39. If 20 men can perform a piece of work in 12 days, how 
many men >vill accomplish thrice as much in one-fifth of the time ? 

40. How many stones 2 feet long. 1 foot wide, and 6 inches 
thick, will build a wall 12 yards long, 2 yards high, and 4 feet 
thick? 

41. Four persons traded together on a capital of $6000, of 
which A put in ^, B put in ^, C put in ^, and D the rest ; at the 
end of 4 years they had gained $4728 : what was each one's 
share of the gain ? 

42. A cistern containing 60 gallons of water has three unequal 
pipes for discharging it ; Uie largest will empty it in one hour, the 
second in two hours, and the third in three hours : in what time 
will the cistern be emptied if tfiey run together ? 

43. A man bought | of the capital of a cottoivfactory at par; 
he retained f of his purchase, and sold the balance for $5000 
which was 15 per cent advance on the cost ; what was the whole 
capital of the factory? 

44. Bought a cow for $30 cash, and sold her for $35 at a credit 
of 8 months : reckoning the interest at 6 per cent, how much did 
I gain ? 

45. If, when I sell cloth for 8«. 9d. per yard, I gain 12 per cent, 
what per cent will be gained when it is sold for 1 0«. 6d, per yard ? 

46. How much stock at par value can be purchased for $8500, 
at 8^ per cent premium, \ per cent being paid to the broker ? 

47. Twelve workmen, working 12 hours a day, have made, in 
12 days, 12 pieces of cloth, each piece 75 yards long : how many 
pieces of the same stuff would have been made, each piece 25 
yards long, if there had been 7 more workmen ? 

48. A person was born on the 1st day of Oct., 1801, at 6 o'clock 
in the morning: what was his age on the 21st of Sept., 1854, at 
hulf-past 4 in the afternoon ? 

49. A, can do a piece of work alone in 10 days, and B in 13 
days : in what time can they do it if they work together ? 

50. A man went to sea at 17 j^ears of age ; 8 years after he 
had a son born, who lived 46 years, and died before his father ; 
after which the father lived twice twenty years and died : what 
was the age of the father ? 

51 . How many bricks, 8 inches long and 4 inches wide, will 
pave a yard that is 100 feet by 50 feet ? 

52. If a house is 50 feet wide, and the post which supports the 
ridge pole is 12 feet high, what will be the length of the rafters? 

53. A /nan had 12 sons, the youngest was 3 years old and the 
eldetft 5$, and their ages incrcase^i Ki\\JMJva'C\'caX \x^s^«»«ilou 
vdiut was the coiiiinou difTereiiCfe VWvt \Mj,t5»*^ 
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54. If a quantity of provisions serves 1500 men 12 wetks, at 
the rate of 20 ounces a day for each man, how many men will the 
same provisions maintain for 20 weeks, at the rate of S ounces a 
day for each man? 

55. A man bought 10 bushels of wheat, on the condition that 
he should pay 1 cent for the 1st bushel, 3 for the 2d, 9 for the 3d, 
and so on to the last : what did he pay for the last bushel, and for 
the 10 bushels ? 

56. There is a mixture made of wheat at 4s. per bushel, rye at 
35., barley at 2^., with 12 bushels of oats at 18^. per bushel : how 
-much must be taken of each sort to make the mixture worth 33, 
6d, per bushel : 

57. What length must be cut off a board 8^ inches broad to 
contain a square foot ? 

58. What is the difference between the interest of $2500 for 4 
years 9 mo. at 6 per cent, and half that sum for twice the time, 
at half the same rate per cent ? 

59. A person lent a certain sum at 4 per cent per annum ; had 
this remained at interest 3 years, he would have received for prin- 
cipal and interest $9676,80 : what was the principal ? 

60. If 1 pound of tea be equal in value to 50 oranges, and 70 
f»ranges be worth 84 lemons, what is the value of a poimd of tea, 

* vrhcn a lemon is worth 2 cents ? 

61. A person bought 160 oranges at 2 for a penny, and 180 
ijiore at 3 tor a penny ; after which he sold them out at the rate 
of 5 for 2 pence : did he make or lose, and how much ? 

62. A snail in getting up a pole 20 feet high, was observed to 
climb op 8 feet every day, but to descend 4 feet every night : in 
what time did he reach the top of the pole ? 

63. A ship has a leak by which it would fill and sink in 15 
hours, but by means of a pump it could be emptied, ^if full, in 
16 hours. Now, if the pump is worked from the time the leak 
begins, how long before the ship will sink ? 

64. A and B can perform a certain piece of work in 6 days, B 
and C in 7 days, and A and C in 14 days : in what time would 
each do it alone? 

65. Divide $500 among 4 persons, so that when A has } dollar 
B shall have J, C J^, and D f 

66. A man purchased a building lot containing 3600 square 
feet, at the cost of $1,50 per foot, on which he built a stoie at on 
expense of $3000. He paid yearly $180,66 for repairs and taxes: 
what annual rent must he receive to obtain 10 per cent, on Hie 
cost ? 

67. A's note of $7851,04 was dated Sept. 5th, 1837, on which 
w:ere endorsed the following paymeivla, xvl.', 

$416,98; May lOtli^ 1840, ll.V2 : w\i;xVncu& n^'^'^V 
the biteitit being (i per ccut V 
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68. A hooBe is 40 feet from the ground to the eaves and it is 
required to find the length of a ladder which will reach the eaves, 
supposing the foot of the ladder cannot be placed nearer to the 
house than 30 feet ? 

69. Sound travels about 1142 feet in a second; now, if the 
flash of a cannon be seen at the moment it is fired, and the report 
heard 45 seconds after, what distance would the observer be from 
the gun ? 

70. A person dying, worth |5460« left a wife and 2 children, a 
son and daughter, absent in a foreign country. He directed that 
if his son returned, the mother should have one-third of the estate, 
and the son the remainder ; but if the daughter returned, she 
should have one-third, and the mother the remainder. Now it so 
happened that they both returned : how must the estate be divided 
to fulfill the father's intentions ? 

71. Two persons depart from the same place, one travels 32, 
and the other 36 miles a day : if they iravel in the same direction^ 
how far will they be apart at the end of 19 days, and how fai it 
they travel in contrary directions P 

72. In what time will $2377,50 amount to $2852,42, at 4 per 
cent, per annum ? 

73. What is the height of a wall, which is 14} yards in length, 
and ^ of a yard in thickness, and which has cost $406, it having 
been paid for at the rate of ^10 per cubic yard ? 

74. What will be the duty on 225 bags of coflTee, each weighing 
gross 1 60 lbs., invoioed at 6 cents per lb. ; 2 per cent, being tha 
legal rate of tare, and 20 per cent, the duty ? 

75. Three persons purchase a piece of property for $9202 ; the 
first gave a certain sum ; the second three times as much } and 
the third one and a half times as miich as the other two : what 
did each pay ? 

76. A reservoir of water has two pipes ta supply it. The first 
would fill it in 40 minutes, and the second in 50. It has likewise 
a discharging pipe, by which it may be emptied when full in 25 
minutes. Now, if all the pipes are opened at once, and the water 
runs uniformly as we have supposed, how long before the oistezn 
will be filled ? 

77. A traveller leaves New HSven at 8 o'clock on Monday 
morning, and walks towards Albany at the rate of 3 miles an 
hour : another traveller sets out from Albany at 4 o'clock on the 
same evening, and walks towards New Haven at the rate of 4 
miles an hour; now, supposine; the distance to be 130 milei^ 
where ou the road will they meet? 
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MENSURATION, 

316. A triangle is a portion of a plane 
bounded by three straight lines. BO is 
called the base ; and AD, perpendicular to 
6C, the altitude. 

316. To find the area of a triangle.. 

The area or conterUs of a triangle is equal 
to the product of half its base by its altitude 
{Bk. IV. Prop. VI).* 

EXAMPLES. 

1. The base, BC, of a triangle is 40'yards, and the perpendioa- 
Lar, AD, 20 yards : what is the area? 

2. In a triangular field the base is 40 chains, and the perpendi- 
enlar 15 chains : how much does it contain ? (Art. 110.) 

3. There is a triangular field, of which the base is 35 rods and 
the perpendicular 26 rods : what are its contents ? 



317. A square is a figure having four equal sides, 
aud all its angles right angles. 



318. A rectangle is a four-sided figure like a i 1 

square, in which the sides are perpendicular to each I 1 
other, but the adjacent sides are not equal. ■ * 

319. A parallelogram is a four-sided figure D 

which has its opposite sides equal and parallel, but T K 

its angles not right angles. The line DE, perpendi- \ |\ 

oular to the base, is called the altitude. Jg; 

320. To find the area of a square, rectangle, or parallelogram. 
Multiply the base by the verpendiadar height, and the product 

will be the area. (Book IV. 'Prop. V). 

XXAMPLES. 

1. What is the area of a square field of ^^^ch the sides axe 
each 33.08 chains ? 

S. What is the area of a square piece of land of which the 
Aides are 27 chains ? 

3. What is the area of a square piece of land of which the sides 
are 25 rods each? 




All the references aie to DuN\e»' lAQ.^vAt^* 
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828. A prism is a figue'whose ends are eqaal 
plane figures and whose faces are parallelograms. 

The sum of the sides which bound the base is 
called the perimeter of the base, and the sum of the 
parallelograms which bound the solid is called the 
convex gurface. 



329. To find the convex surface of a right prism, 
Multiply the perimeter of the base by the perpendicular height^ and 

the product will be the convex surface (Bk. Vll. Prop. I). 

XXAMPLXS. 

1 . What is the convex surface of a pnsm whose base is bounded 
by five equal sides, each of which is 35 feet, the altitude being 26 
feet? 

2. What is the convex surface when there are eight equal sides, 
each 15 feet in length, and the altitude is 12 feet ? 

330. To find the solid contents of a prism. 

Multiply the area of the base bv the altitude^ and the product vnU 
be the contents iBL VII. Prop. XIV). 

EXAMPLES, 

1. What are the contents of a square prism, each side of the 
square which forms the base being 15. and ihe altitude of the 
prism 20 feet? 

2. What are the contents of a cube each side of which is 24 
inches ? 

3. How many cubic feet in a block of marble, of which the 
length is 3 feet 2 inches, breadth 2 feet 8 inches, and height or 
thickness 2 feet 6 inches ? 

4. How many gallons of water will a cistern contain n^iose di- 
mensions are the same as in the last example ? 

5. Required the contents of a triangular prism whose height is 
JO feet, and area of the base 350 ? 

/ • 

33 It A cylinder is a figure with circular 
ends. The line £F is called the axis or alti- 
tude, and the circular surface the convex sur^ 
face of the cylinder. 
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332. To find the convex surface, 

Multiply the etcumferenee of ike base hy the altitude^ anu 
V the product will be tJie convex surface. {Bk, VIII. Prop. I.) 

, EXAMPLES. 

1. What k the convex furfaee of a cylinder, the diameter of 
whose base is 20 and the altitude 50 ? 

2. What is the convex surface of a cylinder, whose altitude is 
14 feet and the circumference of its base 8 feet 4 inches ? 

3. What is the convex surface of a cylinder, the diameter ot 
whose base i^ 30 inches and altitude 5 feet ? 

333. To find the contents of a cylinder. 

Multiply the area of the base by the altitude : the product mil be 
the contents, {Bk, \UL Prop, if), 

EXAMPLES. 

1. Required the contents of a cylinder of which the altitude is 
12 feet and the diameter of the base 15 feet? 

2. What are the contents of a cylinder, the diameter of whose 
base is 20 and the altitude £9 ? 

3. What are the contents of a cylinder, the diameter of whose 
base is 12 and the altitude 80 ? 

4. What are the contents of a cylinder, the diameter of whose 
base is 14 and altitude 9 ? 

5. What are the contents of a cylinder, the diameter of whoso 
base is 50 and altitude 15 ? 



384. A pyramid is a figure formed by 
several triangular planes united at the 
same point S, and termmating in the 
different sides of a plain figure as 
ABODE. The altitude of the pyramid 
is the line 80, drawn perpendiculi^ to 
the base* 




A 



335. To find the contents of a pyramid, 

Multiply the area of the base by one-third of the altitude. 
(Bk. VII. Prop. XVII.) 
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EXAMPLES. 



1. Required the contents of a pyramid, of "which the area of the 
base ;« 95 and the altitude 15. 

2. What are tlie intents of a pyramid, the area of whose base 
is 260 and the altitude 24 ? 

3. What are the contents of a pyramid, the area of whose bose 
is 207 and altitude 18 ? 

4. What are the contents of a pyramid, the area of whose base 
is 403 and altitude 30 ? 

5. What are the contents of a pyramid, the area of whose base 
b 270 and altitude 16? 

6. A pyramid has a rectangular base, the sides of which are 25 
and 12: the altitude of the pyramid is 36 : what are its con- 
tents ? 

7. A pyramid with a square base, of which each side is 30, has 
BU altitude of 20 : what are its contents ? 



Multiply the area of ike base by one-third of the altitude, 
{Bk. Yin. Prop. Y.) 



1. Required the contents of a cone, the diameter of whose base 
is 5 and the altitude 10. 

2. What are the contents of a cone, the diameter of whose bcae 
is 18 and the altitude 27 ? 

3. What are the contents of a cone, the diameter of whose base 
is 20 and the altitudp 30 ? 

4. What are the contents of a cone, whose altitude is 27 feet, 
and the diameter of the base 10 feet? 

5. What arc the contents of a cone whose altitude is IS ft^t, 
and the diameter of Ms huso 16 ft'et ? 



336. A cone is a figure "v^ith a circular 
base, and tapering to a point called the 
vertex. The point C is the vertex, and the 
line CD is called the axis or altitude. 




337. To find the contents of a cone, 



EXAMPLES. 



GAUGING. 



GAUGING. 

The mean diameter of a cask is found by adding to the 
head diameter, two thirds of the difference between the bung arid 
head diameters, or if the staves are not much curved, by adding 
six-tenths. This reduces the cask to a cylinder. Then, to find 
the solidity, we multiply the square of the mean diameter by the 
decimal .7854 and the product by the length. This will give 
the solid contents in cubic inches. Thdn, if we divide by 231, 
we have the contents in gallons. (Art. 114). 

Multiply the length by the square of the operation. 
mean diameter, then by the decimal • 7854, Ixd^X' =: 
and divide by 231. Ixd^ X '6Q34:. 

If, then, we divide the decimal .7854 by 231, the quotient car- 
ried to four places of decimals is .0034, and this decimal multi- 
plied by the square of tlie mean diameter and by the length of the 
cask, will give the contents in gallons. 

339. Hence, for gauging or measuring casks, we have the fol 
lowing 

Rule. — Multiply the length by the square of the mean diameter ; 
then multiply by 34 and point off four decimal places, and the pro- 
duct unU then express gallons and the decimals of a gallon, 

1. How many gallons in a cask whose bung diameter is 36 
inches, head diameter 30 inches, and length 50 inches ? 

We first find the difierence of the diameters, operation. 

of which we take two thirds and add to the 36 — 30= 6 

head diameter. We then multiply the square f of 6 = 4 

of the mean diameter, the length and 34 30 -f- 4 =34 

together, and point oflf four decimal places 342=1156 
in the product. ^ 1 156 X 50 X 34 = 

2. What is the number of gallons in a 196.52^a^. 
cafik whose bung diameter is 38 inches, head 

diameter 32 inches, and length 42 inches ? 

3. How many gallons in a cask whose length is 36 inches, bung 
diameter 35 inches, and head diameter 30 inches ? 

4. How many gallons in a cask whose length is 40 inches, head 
diameter 34 inches, and bung diameter 38 inches? 

5. A water tub holds 147 gallons; the pipe usually brings in 
] 4 gallons in 9 minutes : the tap discharges at a medium, 40 gal- 
lons in 31 minutes. Now, supposing these to be left open, and 
the m ater to be turned on at 2 o'clock in the morning ; a servant 
at 5 shuts the tap, and is solicitous to know at what time th^ *ub 
will be filled in case the water continues to flow. 
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FORMS ABLATING TO BUSINESS IN GENERAL 



FORMS or ORDERS. 

Messrs. M. Jamks & Co. 

Please pay John Thompson, or order, five hundred 
dollars, and place the same to my account, for value received. 

Pet£r Worthy. 

WUmingUm, K C, June 1, 1855. 

Mr. Joseph Rich, 

Please pay, for value received, the hearer, sizty-tme 
dollars and twenty cents, in goods from your store, and charge the 
same to the account of your 

Obedient Servant, 

John Parsons. 

Savannah, Ga., July 1, 1855. 



FORMS OF RECEIPTI. 

Receipt for Money on Account. 

Received, Natchez, June 2d, 1855, of John Ward, sixty doUarv 
on acco unt. 

>60,00 • ToHN P. Fat. 

Receipt for Money on a Note. 

Received, Nashville, June 5, 1856, of Leonard Walsh, six hun- 
dred and forty dollars, on his note for one thousand dollars, dated 
New Yo rk, January 1, 1855. 

>640,00 J. N. Wefks. 

NOTES. 

1 . A Note, or as it is generally called, a promissory note, is a 
positive engagement, in writing, to pay a given sum at a time 
specified, either to a person named in the note, or to his order, or 
to the bearer. 

2. By mercantile usage a note does not really fall due UDtU the 
expiration of 3 days after the time mentioned on its face. The 
three additional days aie called dai^s of gnice. 
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When the last day of grace happens to lie Sunday, or a holiday^ 
such as New Years, or the Fourth of July, the note must be paid 
the day before : that is, on the becond day of grace. 

3. There are two kinds of notes discounted at banks : 1st. Notes 
given by one individual to another for property actually sold—- 
these are called business notesj or business paper, 2d. Notes made 
for the purpose of borriywing money, which are called accommch 
dation notes^ or accommodation paper. Notes of the first class are 
much preferred by the banks, as more likely to be paid when they 
fall due, or in mercantile phrase, wlien they come to maturity. 

FOKMS OF NOTES. 

No. 1. Negotiable Note. 

>25,50 Providence, May 1, 1856. 

For value received I promise to pay on demand, to Abel 
Bond, or order, twenty-five dollars and 50 cents. 

Beubxn Holmes. 



Note Payable to Bearer, 

No, 2. 

$875,39. St. Louis, May 1, 1855. 

For value received I promise to pay, six months after 
date, to John Johns, or beaier, eight hundred and seventy-five 
dollars and thirty-nine cents. 

PiSRCE PeNNT. 



Note by two Persona, 

No. 3. 

>659,27 . Buifalo, June 2, 1856« 

For value received we, jointly and severally, promise to 
pay to Richard Ricks, or order, on demand, six himdred and fifty- 
nine dollars and twenty-seven cents. 

Enos Allan. 
John Allan. 



Note Payable at a Bank, 

No. 4. 

>20,25. Chicago, May 7, 1856. 

Sixty days after date, I promise to i>ay John Anderson, 
cvr order, at tlie Bank of Gomjnerce in the city of New York, 
twenty dollars and twenty-five cents, for value received. 
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REMARKS RELATING TO NOTES. 

1. TLe person who signs a noie, is called the drawer or nvika 
of the not« ] thus, Reuben Holmes is the drawer of Note No. 1. 

2. The person who has the rightful possession of a note, is 
called the holder of the note. 

3. A note is said to be negotiable when it is made payable to 
A B, or order, who is called the payee (see No. 1). Now, if Abel 
Bond, to whom this note is made payable, writes his name on the 
beck cf it, he is said to endorse tht) note, and he is called the en- 
dorser; and when the note becomes due, the holder must first 
demand payment of the maker, Reuben Holmes, and if he declines 
paying it, the holder may then require payment of Abel Bond, the 
endorser. 

4. If the note is made payable to A B, or bearer, then the 
drawer alone is responsible, and he must pay to any person who 
holdb the note. 

5. The time at which a note is to be paid should always be 
. named, but if no time is specified, the drawer must pay when re- 
quired to do so, and the note will draw interest after the payment 
is demanded. 

6. When a note, payable a1 a future day, becomes due, and is 
not paid, it will draw interest, though no mention is made of inter- 
est. 

7. In each of the States there is a rate of interest established by 
law, which is called the legal interest, and when no rate is speci- 
fied, the note will always draw legal interest. If a rate higher 
than legal interest be taken, the drawer, in most of the States, is 
not bound to pay the note. 

8. In the State of New York, although the legal interest is 7 
per cent, yet the banks are not allowed to charge over 6 per cent, 
unless the notes have over 63 days to run. 

9. If two persons jointly and severally give their note, (see No. 
3,) it may be collected of either of them. 

10. The words " For value received" should be expressed in 
every note. 

11. When a note is given, payable on a fixed day, and in a spe- 
cific aiticle, as in wheat or rye, payment must be oflfered at the 
specified time, and if it is not, the holder can demand the value in 
money. 

A BOND FOR ONE PERSON, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, That I, Jame^ 
tVilson of the City of Hartford and State of Connecticut, am held 
and firmly bound unto John Pickens of the Toton of Waterburyj 
County of New Haven uiul StuU Comuttlxcva^ Vw \iv<» 9\im of 
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Eighty dollars lawful moaey of the United States of Amcrioa, to 
be paid to the said John Pickens, his executors, administrators, or 
assigns : for which payment well and truly to be made I bind 
myself J my heirs, executors, and administrators, firmly by thene 
presents. Sealed with my Seal. Dated the Ninth day of March^ 
one thousand eight hundred and thirty-eight. 

THE CONDITION of the above obligation is such, that if thel 
above bounden James Wilson, his heirs, executors, or administra 
tors, shall well and truly pay or cause to be paid, unto the above- 
named John Pickens, his exeeutors, administrators, or assigns, the 
just and full sum of 

[Here insert the condition,] 
then the above obligation to be void, otherwise to remain in foil 
force and virtue. 

Sealed and delivered ia 
the pretonoe of 

John Frost, } 
Joseph Wiggins, J 



James TVilson. 



Note. The part in Italic to be filled up according to circimi- 
fitanoe. 

If there is no condition to the bond, then all to be omitted after 
and including the words, « THE CONDITION, &c." 

BOOK-KEEPING. 

Persons transacting business find it necessary to write down 
the articles bought or sold, together with their prices and the 
aames of the persons to whom sold. 

BooK-KK£PiNG is the method of recording such transactions in 4 
regular manner. 

COMMON ACCOUNT BOOK. 

The following is a very oonvenient form for book-keeping, and 
requires but a single book. It is probably tiie best form of a com 
tnon Account Book. 

J. BELL. Da. J. BELL. Cit. 



1846. 
Jane 1 

** 6 
July 9 



To 5 cords of wood, 
at $1,75 per eord, 
To 1 day*8 work, 
To4^u. of rve, atS2 
cents per bu. 



$ 


c. 


1846. 






July 6 


8 


75 


" 10 


1 


00 


20 






Aug. 1 


2 


48 




U 







11 



By shoeing horse, 
mending sieigh, 
ifiMiing wagon. 
Cash to balance, 



9 e. 

1 00 
3 2<i 
6 12 

2 86 
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P. 


ex. 


ANS. 


EX. 


iJffS. 


EX. 


iJffS. 


EX. 


ARS. 


si: 

24. 


9 
10 


677 
7689 


11 

12 


502616 
799999 


13 
14 


43 cts. 
73 cts. 1 


15 


$888 


25. 
25. 


17 
18 


4083 
6846 


19 

20 


9798 
8601 


21 

22 


7032 
979 


23 


559 



27. 


5 


12089 


9 


23272 


13 


175874 


27. 


6 


26901 


10 


233642 


14 


172775 


27. 


7 


. 28637 


11 


247481 


15 


98967 


27. 


8 


203933 


12 


1994439 


16 


10742750 


28. 


20 


78767692] 


23 


26754 


26 


25687540 


28. 


21 


100570011 


24 


730528 


27 


297303078 


28. 


22 


15371781930 


25 


7047897 







28 
29 
30 



13115375 
39428059 
140700034 



1819857171537 
1105354 
1079167 



34 1118969 



1 1 365 1 1 2| 5567|| 3| 16375||4 1 421 1[ 5 1 392 [[ 6 | 34671660 



82869 
2576406 
370 



10 
11 



4596-1199 
( 42390529 
) 4530902 



12 
13 



1287462 
1665400 



32. 


14 


50994 


17 


5990267 


20 


23191876 


32. 


15 


143985 


18 


6644374 


21 


23191876 


32. 


16 


2728116 


19 


7685134 






37. 


9 


260822 


13 


99246591 


17 


4244083 


37. 


10 


2935621 


14 


999999 


18 


8013105 


37. 


11 


50391719 


15 


776462 


19 


52528 


37. 


12 


28443 


16 


18561747 







88. 


1 


10 


4 


234 


7 




62 


10 


175503 


3S. 


2 


45 


5 




8 


785608 


11 


696 


38. 


3 


$1115 


6 


67 


9 




37 


12 


2687 


39. 


13 


250-$150D 


17 


239 


21 




190 




14 






18 






22 


$4020-1340 




15 




26 


19 


1759 


23 




2769818 




16 


1860805 


20 


55 


24 




94 
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p. 


EX. 


ANS. 


EX. 


ANS. 


EX. 


ANS. 


EX. 


ANS. 


w. 


25 


145 


27 


168 




29 


15914260 


31 


2769S18 


40.1 


26 


168 


28 


137 




50 


20463760 






40.1 


1 1 


1 


29045 


II 


2 j $418 


ll 3 1 $714 


II 4 


1 $5795 


41. 


6 




$390 


8 


$919 


11 


230-527 


14 


11854617 


41. 


6 


1224980 


9 


55 


12 


19553068 






41. 


7 




11706 


10 


28223 


13 


$3818 







47. 
17. 



9 
10 



936 
$1236 



11 
12 



$298 

35688 



13 
14 



$28511 
$6578 



49. 


3 




7913576 


12 




65948806 


21 


764819895290424 


49. 


4 




2537682 


13 




36914176 


22 


6241519790 


49. 


5 




4280822 


14 




85950000 


23 




105062176 


49. 


6 




19014604 


15 


3320863272 


24 




601380760 


49. 


7 




85564584 


16 




816515040 


25 


4984155396 


49. 


8 


2183178497 


17 




68959488 


26 




405768300 


49. 


9 


93939864472 


18 




35843685 


27 




800105244 


49. 


10 




395061696 


19 


267293339604 


28 


1227697160 


49. 


U 




393916488 


20 


214007086881 


29 




330445150 


61. 


2 


1 


274032 




4 


15076944 


6 




7430778 


51. 


3 




^9180896 




5 


50618898 


7 




553248 


62. 


1 




2540 


7 






214100 


5 


259175000000 


6%. 


2' 




64800 


8 






87200000 


6 


1960310474010 


52. 


3 


7987000 


1 






1833600 


7 






1484000 


62. 


4 


98400000 


2 




4368560000 


8 


109215040000 


62. 


5 




375000 


3 


148512000000 


9 


5210018850000 


62. 


6 


67040000 


4 


1315170000000 










63. 


1|480||2|4415||^ 


t 168 1 


4|$291||5 


2214-123 


||6| 11680 


64. 




7 


3087 




12 


349440 


17 




1620^220 


64. 


8 


18755 




13 


1057500 


18 




968710 


64. 


9 


119568 




14 


150000 


19 




2720 


64. 


10 


984072 




15 


131250000 


20 




408-2040^ 


64. 


11 


24427326 




16 


53095 









55. 

65. 



21 

22 



$27625000 
$636 



23 
24 



$19152500 
$10368 



25 
26 



$1211 
$4044 



60. 



-43217 
104177-2 
17 1 12826 



8 
9 
10 



46490-3 
15640087 



11 I 2264702-2 

12 I 2343381-2 
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«0. 

60. 
604 



p. EX. 

iT 

15 
16 



ANS. 

47516365-2 
7544181-5 
6286358-2 



EX. 

It" 

18 
19 



AN8. 

74909989-3 
127724292-2 
2747804-1 



EX. I 

20 



AWS. 

13957027^ 



61. 


21 


$1126 






25 




180607 




29 




23040 


61. 


22 


48 




26 




'88 




30 






61. 


23 


288 




27 




87066-1 
















61. 


24 


13178 




28 




$327 
















63. 


22 


55 




24 


36 


27 


54 






29 


61 


63. 


23 


40 




26 


34 


. 28 


94 






30 


$84| 


64. 


32 


4 and 6 




34 


5 




36 


8 




38 




9 




40 1 7 


64. 


33 


6 






35 


9 




37 


8 




39 




12 






-f- 



67. 


4 


194877-24 


18 




3097-33788 


67. 


5 


3283 


19 




307140-121 


67. 


6 


17359-1 


20 




34960078-346 


67. 


7 


1345 


21 




80496-11707 


67. 


8 


332627-12 


22 




1672940-165534 


67. 


9 


795073-41 


23 




206008604-24 


67. 


10 


194877-48 


24 




3000100^-6347 


67. 


11 


3283 


25 


9948157977-81605 


67. 


12 


11572-110 


26 




1935468-14976 


67. 


13 


2017-108 


27 




15395919-12214 


67. 


14 


40367 


28 


14243757748-35411 


67. 


15 


6704984 


29 




15395919-12714 


67. 


16 


78795 


30 


S00&292243-50442 


67. 


17 


10110-9 


31 




123456789 


68. 


2 


132 


4 


718328 


6 


91S546 


68. 


3 


4871000 


5 


7128368 







69. 


1 


3175 


1 


3550 


1 


29654200 


69. 


2 


106725 


2 


4700 


2 


24G78733-1 


69. 


3 


2187600 


3 


59250 


3 


177925200 


69. 


4 


17624075 


4 


880300 


4 


74036200 



70, 
70. 
70. 
70. 
70. 



3704000 
1099588000 
121300750 
88036750 
127 



71. 
71. 



105 
387 



2 


4269 


7 


284 [ 


3 


87504 


8 


4741 


4 


97049 


9 


70424 


5 


70496-20 


10 


675 


6 


326 


11 


19626 



12237756 
13!l21086 

14 750 

15 240G3 
16! 540G9 
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ANS. 


EX. 


ANS. 


EX. 




72. 


2 


17085-29 


5 


3095-87 


8 


245-14 


72, 


3 


67639-21 


6 


45561-16 


9 


405-141 


72. 


4 


6129-11 


7 


1392-27 







1 

2 



4976-3 
76412 



3 
4 



49:^321 
6-4978 



74. 


2 


4.146327 




5 




156557-34400 






1 


900 


74. 


3 


146 




6 




253-21700 










74. 


4 


91-135803 




7 




2247-26649 










75. 


2 


329 




7 




loses $26 




12 






75 


75. 


3 


$45 




8 






$23 




13 






$55 


75. 


4 


85 




9 






276 




14 






351 


75. 


5 


84032 


10 






714-10 




15 




85-148 


75. 


o 


$312 


11 






$17376 




16 






15 


76. 


17 


552 


21 




4285 




25 




6178-6494 


76. 


18 


lost $1625 


22 




4562 




26 








$42 


76. 


19 


9 


23 




281 




27 






$3408 


76. 


20 


2313 


24 




$514 




28 








794-2 


77. 


29 


20 


33 






157-185 






37 


$140 


77. 


30 


36 


34 




12923-13763 






38 


$60 


77. 


31 


$2 


35 






$3 












77. 


32 


g.HOcts 


36 








5 












78. 


39 


3750 




43 


6000-9000 




47 


6480 


78. 


40 


146 




44 


gained $12 




48 


8800 


78. 


41 


886144 




45 


$H 










78. 


42 


22886826 




46 


$456 










82. 


3 


37378 


11 






40368 




7 






1 


^0,652 


82. 


4 


375999 


12 






71453 




8 






1 


^0,002 


82. 


5 


670 




1 




$67,897 




9 






1 


^,607 


82. 


6 


54000 




2 


$104,698 




10 






$170,464 


82. 


7 


12500 




3 


$4096,042 




11 




$8674,416 


82, 


8 


4 • I 

4 A 




4 




$100,011 




12 




$94780,90 


82. 


9 


3 7 5 0; 
375 




5 






$4,006 




13 




$74164,21 


82. 


10 


4000 




6 


$109,001 














84. 


1 


$73,436 


3 




$132,475 






5 




$52,371 


84. 


2 


$219,614 


4 




$99,11 
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ANS. 


EX. 


ANS. 


EX. 


ANS. 


861 


€ 




$1843,94 


8 




$22,334 


10 


$14,405 


86. 


7 




$656,569 


9 




$7,952 







86. 


6 






$5,999. $9,742v 




1 


$2812,50 


6 $24,625 


86. 






) $0,744. $87,345. 




2 


$51,997 


7 $12,43 


86. 


7 








$106,524 




3 




$2,50 


8 $59,827 


86. 


8 








$170,056 




4 


$945,361 


- 


86. 


9 








$44,377 




5 


$2906,961 


— . 


87. 




9 




$343,675 




11 


$8279,155 




87. 




10 




$112,442 




12 


$932,802 




8S. 




3 




$20,35 




7 






$79,75 1 


2 $82,2S 


88. 




4 




$375 




Q 
O 




$3835,625 1 


3 ^11,25 


88. 




5 


$116,875 




9 








$975 1 


4 $210,295 


DO 

88. 




6 




$22,95 




11 






$1157 1 - 




89. 


1 




$172,50 


4 








$8,40 


8 


$3718,50 


89. 


2 




$168,75 


5 




$45,333 + 


9 


$104 


Oo. 


a 






$28,00 


7 






$357,75 






OA 




1 




$21,40 




3 




^6, 


117+ 


5 


$105,026 


90 


2 


$60,142+ 




4 






$8,40 




91. 




1 




$5,961 + 






3 






$3,99. $5,04. $6,6528. 


91. 




2 




$23,597 










1 1 




$4,3512.$7,8750. 


91. 




3 




$3,51 




5 




$0,06 1 


7 


$16,803+ 


91. 




4 


$3,842-f 




6 


$0,666+ 1 


8 


$41,904+ 


9.6. 




9 




$0,65 




14 






$3,50 


19 


$66,666+ 






10 




$2,12 




15 
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90|fmt. 

j 6da. 20hr. 62m. 

iqr. \^]h. lioz. O^^r, 
beyd. 



iXyd. 
\cX\qr,llb.loz. 
6pwt I5gr, 



( ^wk. Ada. I2h. ITftk 
\ 17\sec. 
2mi. 2fur. I6rd. 

£1 9s. %d, 

loz. dpwt, 3gr. 

J Scwt. Zqr, 5lb. 13<» 

1 OJf^r. 

3lb. 6oz, ISpwt. 16gr. 
Ird. \yd. 2fi, S^iw. 
7 5 53 29 10^. 

7? 



i5y^. 5' 

\ft. 8' 10" 
2fU 6^ 3"ir" 



^ft. 8' 2" V" 
15/1. 4' 10" 4'" 
l/i?. 11^ 10" IV 



llUfi. 6' 5" 5'^ 
8 7/:.10'l" 9"' 



77ft. 
S7JI, V 
l65/t. 6' 8 

seeft. 8' 3" 

20. 5C.yit. 



27ft. S' 6" 
l65/^.5'7"6"' 
39 a 33 Cu.Ji, 

40yd, OJl, 

3' 8" 



J IC. AC. ft. 

(3 CM. y^. 

l58c.ydA7c,fi.A' 
$19,64 
84/«. 4' 6" 



185. 


1 


.3 


7 


12.009 


3 


5.09 


9 


47.00021 


185. 


2 


.016 


8 


16.012 


4 


65.015 


10 


1500.000003 


185. 


3 


.0017 


9 


9.565 


5 


80.000003 


11 


39.640 


185. 


4 


.32 


10 


22.1 


6 


2.000300 


12 


.003840 


185. 


5 


.0165 


1 


41.3 


7 


400.092 


13 


.650 


185. 


6 


18.03 


2 


16.000003 


8 


3000.0021 







188. 


1 


1303.9805 


4 


1.5413 


7 


246.067 


10 


494.521 


188. 


2 


428.677893 


5 


444.0924 


8 


389.989 


11 


$641,249 


188. 


3 


169.371 


6 


1215.7304 


9 


71.21 




12 


.111 


189. 


13 


4.0006 


17 


$1033.6279 






21 


1 .560596 


189. 


14 


$129,761 


18 


$51,451 








22 


1 $7,978 


189. 


15 


$1132.365 


19 


1.215009 








23 


j $417,563 


189. 


16 


$16.3275 


20 


23001044.500059 


24 


1 74435.0309 


190. 


1 




3294.9121 




7 


365.007497 




13 


4238.60807 


190. 


2 




249.72501. 




8 


20.9943 






14 


126.831874057 


190. 


3 




9.888890 




9 


260.4708953 


15 


63.879674 


190. 


4 




395.9992 


10 


10.030181 




16 


106.9993 


190. 


5 




.999 


11 


2.0094 






17 


1.1215 


290. 


6 




6377.9 


12 


34999.965 




18 


.001 





AN8WEB8, 



P. 


EX 


ANS. 


EX 


ANS. 


EX 


ANS. 


191. 


1 


.036588 


6 


9308.37 


11 


3.04392632 


191. 


2 


.365491 


7 


311.2751050254 


12 


$17.2975 


191. 


3 


742.0361960 


8 


.25 


13 


$14.:^74 


191. 


4 


.001000001 


9 


.0025 






191. 


5 


.000000000147 


10 


.0238416 







$4.543944 
.0036 
240.1 
$56,764 



$46.95 
$1.051279 
.00025015788028 
2.39015 



.000016 

.000274855 

.00182002625 



1.11 
4.261 
33.331 
1.0001 
4123.5 
1175.07 
12.52534 
125.2534 
1252.534 
12525.34 
125253.4 



8 
9 

10 



16.21987-1621.987 
16219.87-162198.7 
1621987. 

20.81100-208.1100 

2081.100-20811.00 

208110.0-2081100. 

127.3673874-12736.73874 

127367.3874-1273673.874 

12736738.74-127367387.4 



21940. 
30100. 
1000. 
66.666-f 



10.-100.-1000.-30. 
20.-2000.-12.-120. 
1200. 
3333 -f 



8.31 11-f 

1.563-f 

1.160-f 



$.00638 + 
$.10486 + 
14.941 + 
16.119+ 
.08333+ 



.25 o/3.26=.815l 9 
and .034 of 3.04 10 
=.10336 .815-+ 11 
.10336=7.885+ 12 
.0470204+ 13 
1886w. il4 



16.022+6M. 
$0.7909 + 
1196.172+ 
1000. 

227.313001y^& 
125.101 1/6«. 



$48,141 

$10055.3025 

$934,699 

$46,875 

$4070.316 

$16.63 



U2,29cu.yd. 
$45,401 
$313,313 
$0.75 

$122,766+ 
177 bar. 



15.68 -j-Aar. 

92gal 

$54.72 
1725. 15Z6. 



197. 
197. 



.4285+ 
.88235+ 



.08571 + 
.25-.00797+ 



5 I .025-.7435-.003 

6 .5-.0028+ 



880 



p. 


EX. 


▲NS. 


EX. 


▲NS. 


XX. 


AII8. 


197. 


7 


1.496+ 


11 


.136 


15 


.01171876 


197. 


8 


1.333+.162+.792 


12 


.00875 


16 


.135546876 


197. 


9 


.85 


13 


.2976 


17 


.0001 


197. 


10 


.075 


14 


.006875 


18 


.222464 



198. 


1 




1 


.02734375/6. 


6 


.I25da. 


198. 


2 


AW- 


2 


£.108333+ 


7 


71.151w».+ 


198. 




3 


.00035A 


8 


6.5454r^^.+ 


198. 


3 


4 


.0097222£fa.+ 


9 


.03966ar. 


198. 


4 


49 


5 


1.3125^ 


10 


.0004375curf 







12.00384^. 
2qr. 12/4. Soz. 
2qt, Ipt, 
6s. 9d. 
6ctct. 3qr. 
8P. 

Ihhd, A7gal. IqL 
6gal, 3qt, 
I36da. 2lhr, 



Is, 8d. llfar. 
3qr. nib. 
I9hr, 2lm. 36set. 
Imi, 2Srd. Ifi. 11.04tn. • 
lo2. 8dr, 

103fl2a. 2Zhr. 59m, 12.48jac 
£1 Os. llMd, 
£1 I7s. 1.2d 



4.889955m^A.+ 

2.4694/6.+ 

\,26yd. 

1.046875/6. 

5.0833i.+ 



4^.8906256w. 
.472916/6.+ 
.7887521 
5.88125^. 
0055 r. 



ll|.42859226«7it 
12.39201cA. 
13 7.878 125ifcr. 



203. 
203. 


6 
7 


$36,4281 
$21,25| 


8 
9 


$28,333+ 
$32,812+ 


10 
11 


$30,833i 
$62. 


12 
13 


$3,111 + 
24 pounds 


204. 


I15|472,50 


|16|6 datjs' %oork,\\\l\3\ibu. 


18|$18,541 + 


205. 


1 20 1 $8. 


1 21 1 $25,50 II 23 


49 mm. \\ 24 | Uwh 



26 I 18 bales. \\ 27 11^/j^. long. \\ 29 \ 2^ days. 



54t/a.|L.| ( il'5^n$58,33i 



35 



U^. $240 2^. $200 
3^. $140 



3 8 I \l days. 



39|30^.||40|9</a.| 41|$96||43 



72 tvo'n.\\U\ 42 Georgia, 



1 18 sheep 


6 


12f6ar. 


2$112 


7 


$1,60 


3A8da. 


8 


$17,273+ 


4 305. 


9 


13^. 


5 $6,5625 


10 


62\yds. 



31iA= 
( 10 ^yd. 
lOOda. 
$10 
lOmo, 



1st. $2,50 
2d. $3,75 
3d. $8,75 
22W. 
18|S. 



AHSHHEESS. 



S81 ' 



P. 

211. 
211. 
211. 
211. 


BX 


ANB. ^ 


EX ANS. £ 


X ANS. 


|EX 


AN8. 


18 
19 

20 


$946| 
niyd. 

( 1st. 1051b. 

\ 2d, lAQlb. 

(Zd. 1681b. 


21 28da. 2 

-^"^ \ if $125 2 

23 $10500 2 

24 160yc?. 2 


►5 $18 
•6 $83,334 

7 7ida. 

8 3 men 

9 5^. 


30; 

31 


36 mefi 
(A 21 
B 15 
' C24 


812. 
212. 
212. 
212. 


32 

33 
34 


{ A's $126. J 
{$117. Cst 

5Abar. 

U70gal, 


B*s 35 J 
72. 36 

371 
38 ^ 


10,803-f 
lO^yd 
11344 
^5040 


39} 

401 
413 


$39,20 2d. 
19,60 3rf.ll7,60 
533,33J 


216. 


1 1 36 


2 1 60 II 3 1 12 (1 4 1 2i II 5 1 24 ~ ~ 


217. 
217. 


2| 
3i 






=f 7^=}. 9 








219. 
219. 
219. 


1 
2 
3 


308wi. < 
$165 i 
$1381,25 ( 


\ 3300 'pounds 
5 $61,425 
) 10955mi. 


1 ^ 

8 

9 

lie 


1248,75 
1201,75 

106|yc?. 
36000 rations. 


220. 
220. 
220. 
220. 
220. 


11 
13 
14 
15 
16 


8hr. 2i)m. 
$4,861 + 
£227 125. Id. 
$115,50. 
$29,25 


17|81jy^. 
18!$40,32 
+ .qI j $1787,50 
( $1283,75 
20$22,50 


21|$1,87J 

22 $0,154 + 

23 $6206,931 


221. 
221. 
221. 
221. 


24 
25 
26 
27 


20libar. 281 
$61,425 29 
6s. Od. 30 7 
315^. 31 S 


>252 
Wyd, 
^2 hats 
Mhar, 


32 
33 
34 
35 


$12,13 
28hr. 
2J acre5 


36 
37 j 
38 
39 1 


$18,27 
H 68,742+ 
$108,25 
1253,125 • 


223. 


1 |'8 days. 




224. 
224. 
224. 


2S 

3 7 

4 1 


I7da. 
^2da. 
60da. 


5 20^7^ 

6 18da. 

7 \6hot 


W8 81 6men 

9 134£Za. 
's 10|27c^a. 


11 
12 
13 


16iw. 
25bu. 
lOda. 


14 




226. 


1 i 


H5 II 2 1 VtOlh. II 3 1 $99 II 4 


232^;^. II 5 1 5ll^t. 


227. 
227. 
227. 
227. 


6 
7 
8 
9 


13|iii. 10 

182^. 11 

27 weav's 12 
12 men 13 


^^da. 
1112bu. 
2| tons 
3A3}ft. 


14 
15 
16 
17 


15^. 
38frea'5 
192^r. 
200 m^re 


18 


36^^ 
long 


229. 
229. 
229. 
229. 


la 

21 
31 
51 


J857,142f As. $142,857| ^'5. 
»480 As. $750 B's. $675 C's. 
AbOOMr.W's. $2100 MrTs. 
\\OOAs. $800^'s. $1200 C's. 


4 


I $1866,66| ASs 
\ $1066,66i B's. 
( $1066.661 C'«. 



883 



AJB8WKB& 



P. 

280. 
230. 
230. 
230. 
230. 
230. 
230. 
230. 



EX. 

2" 
3 



ANSWERS. 



%n As. $260 B's, 
$54. As. $38,50 B's. 

3 $60,7774- ilY $127,633 + ^*5. $233,387+ Ci. 
I $328,201 +2>'5. 

$1666,66| As. $3888,88f B's. $9444,44| (Tl 
B's =$273,365 nearly. ^5=$476,635. 

FuUer^s $1808,8669+, ^r<M^^*5 $1596,0591+ 
Dexter's $1995,0738+, The remainders added 
loill give the eouwt proof. 



232. 


1 


$16,25 


7 


$8,93 


13 


$2109,0392 


232. 


2 


19,50y£^. 


8 


18,06 sheep 


14 


$75 


232. 


3 


39,375ct«;«. 


9 


$18.5487 


15 


$229,08 


232. 


4 


$2,375 


10 


280 cows 


16 


$350 


232. 


5 


155,48m. 


11 


892.5 tons 


17 


$375 


232. 


6 


5 oxen. 


12 


1015Z6. 


18 


$694,232 



$42.60 
432Aar. 
42^ 
$24,25 



233. 
253/ 
233. 
233. 


23 
24 
25 


$10,80 

( 26fpcr rf. hft 
\ - 83333,33^. 
$1304,75 


1 

2 

3 


.25 
.50 
.40 
.20 


5 

6 
7 
6 


.38^. 
.05 

■01^. 
.03 


1 ^ 




234. 


10 


.55 II 11 


1 


.20 II 


12 


1 


.20 1 1» 






235. 1 


2 1 1 24 862,50 | 






II 


4| 


$8443,75 fl 


5 1 $14791 


236.1 


i> 


200 shares. 


|237. 


10 1 


80 shares^ 








S^3S. 
238. 


1 

2 


tl,06J- 

10,75 loss. 


3 
4 


$0,^6ti + 
$1,00 


5 
6 


$112,50 
$208,4375 


7 

8 


$2,054 


23^- 
239. 
239. 


9 

10 


IB per €l, 

J %IZ 'Whole g'n 

\ —20 ferct. 


11 

12 
13 


$1,025 
$1,0314 

S2,2lGf 


14 

15 


I9yd. 



240. 
240. 
240. 
240, 



$43,77 
$1312,50 
( $237,60 
I $158,40 



4 


$210 


8 


$450 


5 


$607,50 


9 


$1320 . 


6 


$1381,80 


10 


$142,95 


7 


$504 







$1800— $45 

,624 + 
$9558,437+ 
$6500 



11 

12|$47 



242. 


2 


$39 


6 


$427,50 


10 


$183,9705 


2 


$121,325 


242. 


3 


$266 


7 


$9,5067 


11 


$4454,857 


3 


1315,389 


242. 


4 


$4446,75 


8 


$331,1511- 


12 


$30455,0224 


4 


221,075 


242. 


5 


$642,60 


9 


81158,0668 


1 


$95,229+ 




1290,798 


243.} 


2 J $10,8012 


II 3 1 $2,728+ — : - 







ABBWBB8. 



833 



P. 


EX, 


ANS. 


EX. ' 


ANS. I 


:x. 


AN8. 


244. 


2 


$309,5634 


4 


$30,5598 


6 


$64,5792 


244. 


3 


$35,1485+ 


5 


$14,0979 









245. 


7 


$76,2433 


13 


$190,148 




gfiQO 445 

^ v/ \J V J » » 


245. 


8 


$194,6177 


14 


$3286,40 


on 


$44 2893 


245. 


9 


$328,32 


15 


$6322,8825 


21 


$107,001 


245. 


10 


$1004,6976 


16 


$7500,60 


22 


$3126,203 


245. 


11 


$1183,6935 


17 


$75,04 


23 


$9051,668 


245. 


12 


$1445,2383 


18 


$218,88 


24 


$4968,9975 


246. 


25 


$141,8136 


31 


$94,269 


37 


$217,5116 


246. 


26 


$272.80 


32 


$245,4896 


38 


$6214,14 


246. 


27 


$39,9274 


33 


$76,966 


39 


$656,690 


246. 


28 


$928,0686 


34 


$33,3232 


40 


$383,3808 


246. 


29 


$529,925 


35 


$28761,776 


41 


$188,0349 


246. 


30 


$31,2681 


36 


$5678,071. 


42 


$3720,465 



£15 25. 
£24 I8s, 



6ld, 



2 I $860,4194 I 3 



£26 10& lid. 
£331 1^ 6d. 



$167,983 + 



1|$950||2|7 per c^.||3|5yr.||4|$225||5|7,33^=7y/-. 4.nu). 



251. 


2 


$19,101 


4 


$404,0625 


6 


$211,456 


251. 


3 


$36,50+ 


5 


$291,60 


7 


$185,775 


252. 


8I$171,6075| 9 


$118,528||10| $315,243811 11 


$152,408 



II 1 $1750 present value. \\ 2 \ $1565,402+ pres. vaL 



$9677,50 + pres. vol. 

£223 6s.8d. discount. 

$5620,176+ ;?re5. val. 

$702,485 

$1,94 difference. 



8 


$3869,407+ pres. 


val 


9 


$2109,236+ " 


« 


10 


$2763,694+ " 


« 


11 


$4000 




12 


$6,473+ loss. 





255. 
255. 


1 

2 


$6,3291 
$10,50 


3 
4 


$45240,54 II 5-| $3393,504 
$5,8408 II 6 1 $29.0096 


7 


$122,81+ 


256. 


8 1 $341,709+11 1 1 $344,66+ || 2 | $5734,32+ 


257. 


3| $695,64 




1 $1 18,85+ II 5 1 $1740,60 ||6 | $376,46 + 



\\l\^l^%da. 9lh day of March. 



9 
10 



^mo. 6da. 



11 



\9^.or 
Jan. 25tn 



262.11 3 I $12,25 11 4 I $6.25 



384 



AK6WBRS. 



BX! 

1 
2 
3 
4 

5 



ANS. 



$426,416 
£1073 185. Hd. 
$1967,8924- 
£389 6s. 2fa. 
$2551,733 



ANS. 



£21 55.-£25 Us. 3d. £30 
17s. l^^.-f .£41 2s. 9|£/.-f 
£38 lis. 4J^.-£23 19s. llW 
S250-$250-$250-$250. 
g51 6,66f$250. 



$3720,937 
$8668,935 



$6748,60 
$4583,94+ 



$3643,875 



$5944,791 II 3 | $9226,061 + 



$1270,428 [| 3 I $2016,11 || 4 | $16975,775 



270.11 1|»2812,50||2|$418,068 || 3 | $251,45+ || 4 | $1442,875 



II 3s.||2| 84cgs. + ||3|.288+c^s.||4|20|cCTra^s.||5|7y 



1, 4, 8, 2. II 4 I lib. lib. m. 
3 0/16. 2o/18. 3o/23. 5 of 24: 
ZgaL. at 10S.-3 at 14s..4 at 21s. 4 at 24s. 
4gal. atAs.^ 4 god. at 5s., 8 at bs. QcL, and h at fit. 
14^. W. 28bu. R.UbtuB, 2Sbu. O. 
9 6&^. W, \2bu. R. I2bu. B. 12bu. O. 

lOgoZ. F. HOgcd. E. 20gal. sjnrits. 
10 of \st. 10 of 2d. 30 of 3d. 
3m. at 4d. 36 at 6c?. 36 at \M. 36 at 12d 
21|- of each. 



276. 


1 


12=1 


9 


9^ = 6561 


276. 


2 


i' = h 


10 


16^=1048576 


276. 
276. 


3 


11 
12 


206 = 64000000 
2252 = 50625 


276. 


4 


13 


21672 = 4 6 9 5 889 


276. 


5 


92=81 


14 


3213=33076161 


276. 


6 


123=1728 


15 


215* = 2136750625 


276. 


7 


1253=19531251 


16 


= 610437195439776 


276. 


8 


163=4096 


17 


9« = 531441 


276. 






18 


360492=1299530401 



282. 


1 


1.73205 + 


6,6031 


11 


.05 


16 


3.12249 


282. 


2 


3.31662+ 


74698 


12 


.01809 


17 


0.71554 


282. 


3 


32.696+ 


857.19 + 


13 


.0321 


18 


0.4-1408 + 


282. 


4 


1500.23 + 


969.247 + 


14 


2.) 04 


19 




282. 


5 


2756.22+ 


10|2.091 + 


15 


2.91547+ 


20 





ASSWSBS. 



889 



—I 



EX. 

"2" 

i 



ANB. 

'25fL 

12.649f<i. 
126.49rM- 



ANS. 

85 

97. 7 5mi, 



EX. 

6 



AN& 

43.81rc?.4- 
82 partners 



7 I 62 grgg5 II 8 



iGOrd. I 



90/^ 



10 I 4.94/1. 



1 I 73 

2 179 



319 
439 



638 
364 



.64 
.955 



2.35 
.909 



.707 
1.505 



5 



.829-f 
.822-f 
.873-f 



17 

28-4704 
16 A97 ft,+ 



14.58//.+ 

1728 
12JI. 



268.0832 



9 I 2ft. Ain. 



10 I 2ft. 



11 



\2ft. 



$1,53 I 2 $212 I 3 I 40 4 | 2 || 5 | 9yr. 



1 I iyr. II 2 I 5m. || 3 | 4c6wj55. 



I.||2|78^z>ric5|l3|34-162||4|$l,35||5|175mi.l|6|5wi.l300yii. 



2|£2 2s. Sd.\\ 31 4 II 4 I 78732 || 5 | $25600 || 6 |. $61,44 



6560 
254 



381 I 5 

£204 155. I 6 



nyds. 

JL 
1 • 

120 men. 



213,3T25" 
211,6875 
f§ andii. 
9.04 
41. 



$196,83-$295,24 
$4800-$9450 



$3567 

288 

$4717 

137 



$978 
6\bu. 
S80,71 
5167/ir. 
$20^5 



l()?v^^j ])lanks, 

$3800 

80yds. 

j ^'5 $28. J5's$60. 

j Cs $32. 
7\ days. 
3mo. 



-^-J-left 



worth 



$986,66^ 
26,11. 

ls«.$160. 2^?.$120. 
3d. $140 II 28 I 50, 



27 



879000 
792 

( Imi. efur. 33r<L 

X 15iA 
62 years 
4 

$2454 1st. 
$3681 2d. 
$4294,50 
£408 saves 
23-lbu. 
2400 



38{3 o'clock 
39; 300 men 
40 864 

A*s $2364 
^'s $1182 
6".^ $788 ■ 
D s *39l 



41 



42 
43 
44 

4534. 



32y\mm. 



$34782,608 
$3,653 

37 per cU 
$7816,091-+ 
57 pieces 



62yr. llnw. 
20da. lOJAr 

\l\yr. 

22500 bricks 



886 



AHiWBBfl. 



P. EX. 

5i 

65 

56 

57 
58 
59 
60 
61 



AW8. 

2250 men 

last term. 
$295,24 whole arrCt 
966m. tpheat. 12 rye, 
12 barley. 12 oats. 
16|fin- 
356,25 
$8640 
$1,20 

lost 4 pence. 



EX.] 

62 
63 
64 



65 



AN8. 

4 days 
240 hours 

A21'B 8}-C42day9, 
il'5=$194,&0|f. 

J?\s= $129,87^. 

C"«^r$97,40f^. 

2>*j=.$77,92«. 

$1020,66 

$8925,544+ 



50^. 

97ni. dftir. 34rd.9 ft. 
( daughter $780. son 
($3120. 'M7^/6 $1560 

16mi.'1292mi. 

\yr. \ \nw.21da.-\' 



73 
74 

75 

76 
77 



4Lyds. 
$423,36 

( $920,20 \st. $2760,60 
\2d. 552L20 3(^. 
3Ar. 20m. 

69|m./'m iV. Haven. 



303. 


1 


4005^. yd. 


2 


I 2A. 3R. 15jP. 




2 


72A SR. 24F 


303. 2 


30^. 


] 


1 09 A ljR.28P. 




3 


3A. 3.R, 2oP. 


304. 


14 


5A 




8,32520*^. yd. 


4 




176.03125.^6^. yci: 


304* 


|5 


lOA 




Ii45849.485. 


5 


15A OR. 33.2P. 


304. 


6 


7A 271. 




2 5A lil.9.95P. 


6 


67 A 2ii. 16P. 


304. 


\l 


6^. OR. 12P 


3!230//. 5' 7" 6'^' 









305. 


I 1 


12.5664 


1 1 


28.2744 


3 


1809.5616 


305. 


2 


292.1688 


2 


78.5400 


1 


904.7808 


305. 


3 


62.8320 


3 


38.4846 


2 


33.5104 


305. 


4 


25. 


4 


1.069 + 


3 


1436.7584 


395. 


5 


3709 


1 


452.3904 


4 


113.0976ctt.yi. 


305. 


1 6 


2180.41 + 


1 2 


153.9384 





Af)50 Sq.ft. 
1440 " " 



114500. 
2 13824cw.tw. 



21 hm. ft. 
i57§if 



3500cw. Jl 



3141.6 

116.6665^^./^ + 
5654.885^. in. 



1 


2120.58 


4 


2 


9110.64 


5 


3 


3392.928 





1800.5616 
29452.5 



475 

2080 

1242 



4 


4030 


7 


6000 


3 


5 


1440 


1 


65.45 


4 


6 


3600 


2 


2290.2264 


5 



3141.6 
706.66 
706.86 



196.52 gal. USU'^iSgct?.. Il5l6;4r 3w. 48J||a 



B09. 



II 



I 4 



/ 



